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PREFACE 

In  this  little  book  the  attempt  has  been  made  to  give  a 
general  and  detailed  account  of  tuberculosis  in  simple 
language.  In  successive  chapters  the  history  and  causa- 
tion  of  the  disease  are  considered,  the  special  forms  it 
may  take,  and  the  methods  employed  at  the  present  time 
in  their  diagnosis,  treatment,  and  prevention.  The  use 
of  technical  and  medical  terms  has  been  avoided  as  far 
as  possible,  in  order  to  make  the  work  intelligible  to  those 
who  have  had  no  special  education  in  medical  or  scientific 
matters.  It  is  hoped  that  this  difficult  task  has  been 
perfonned  successfully,  yet  without  the  sacrifice  of  either 
clearness  or  accuracy. 

London, 

September,  1915. 
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For  convenience  in 
terms  used  in  this  book 


Consumption 
Phthisis     .  .  . . 

Pulmonary  phthisis 
Pulmonary  tuberculosis 

Acute  tuberculosis 
Generalised  tuberculosis 
Miliary  tuberculosis 

Acute  hydrocephalus 
Brain  fever 
Tuberculous  meningitis 

Scrofula     . . 
Struma 
Tuberculous  adenitis 

Tabes  mesenterica 
Tuberculous  peritonitis 

Caries 
Lupus 


reference  the  following  medical 
are  here  briefly  explained : 


Tuberculosis    of    the    lungs, 
whether  acute  or  chronic. 


I    Tuberculosis  invading  many  parts 
of  the  body  simultaneously. 

!  Tuberculosis  of  the  meninges,  or 
membranes  covering  the  brain. 

I    Tuberculosis    of    the    lymphatic 
f       glands. 

(Tuberculosis  of  the  peritoneum, 
or  the  membrane  lining  the 
abtlominal  cavity. 

Tuberculosis  of  the  bones. 

One  form  of  tuberculosis  of  the 
skin. 
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TUBERCULOSIS 

A  GENERAL  ACCOUNT  OF  THE  DISEASE, 
ITS  TREATMENT  AND  PREVENTION 


CHAPTER    I 

,^  HISTORICAL 

Hippocrates — Galen — Paracelsus — The  seventeenth  century— 
The  eighteenth  century — The  nineteenth  century — Virchow 
— Villemin — Koch. 

Tuberculosis,  or  the  result  of  infection  of  some  part  of 
the  body  with  tubercle  bacilli,  is  probably  the  oldest 
of  the  infectious  diseases  known  to  us.  There  is  good 
reason  for  believing  that  it  has  afflicted  the  human  race 
for  at  least  five  thousand  years.  In  the  museum  of  the 
Royal  College  of  Surgeons  of  London  may  be  seen  the 
bones  of  Egyptians  who  suffered  from  tuberculous  disease 
of  the  spine,  and  were  buried  in  Lower  Nubia  two  and 
three  thousand  years  before  the  Christian  era  began. 
The  state  of  preservation  of  these  bones  is  so  good  that 
it  is  possible  to  say  that  the  disease  was  still  in  progress 
in  one  case  when  the  patient,  a  young  woman  aged  about 
twenty-one,  came  to  die.  A  collar-bone,  showing  evi- 
dence of  disease  that  may  well  have  been  tuberculosis, 
has  been  dug  up  from  a  neolithic  grave  at  Vendrest  in 
France,  dating  back  to  perhaps  two  or  three  thousand 
years  before  Christ.  At  the  present  time  the  study  of 
the  pathology  of  the  human  remains  that  are  being 
disinterred  by  archaeologists  all  over  the  world  is  in  its 
infancy.  It  is  highly  probable  that  in  the  future  the 
careful  examination   of   these   remains   by   competent 
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pathologists  will  show  that  tuberculosis  occurred  in  man 
at  much  earlier  dates  than  those  mentioned  above. 

What  was  thought  of  the  disease  in  these  far  distant 
ages  is  imknown  to  us.     It  is  not  till  the  time  of  Hippo- 
crates (born  460  B.C.),  so  far  as  is  known  with 
Hippocrates,  (^^j-^^^j^^y^  ^j^^^  tuberculosis   in    its  various 

forms  was  carefully  studied;  although  the  title  of  a 
slightly  earlier  treatise  by  Democritus  that  has  come 
down  to  us,  "  On  those  attacked  with  Cough  after 
Illness,"  has  been  taken  to  prove  that  the  onset  of 
tuberculosis  of  the  lungs  as  a  consequence  of  other 
diseases  was  recognised  before  the  days  of  Hippocrates. 
In  the  Hippocratic  writings  is  plenty  of  evidence  to  show 
that  many  of  the  outstanding  features  of  tuberculosis 
of  the  lungs  were  well  known.  The  Hippocratic  school 
of  medicine  was  strongest  on  the  clinical  side;  the  signs 
and  symptoms  of  the  disease  were  studied  and  set  down 
with  such  care  and  accuracy  that  their  records  are  still 
of  value  to  practitioners  of  medicine.  Thus  the  frequent 
association  of  phthisis,  or  tuberculosis  of  the  lungs,  with 
the  spitting  of  blood  and  with  the  pains  of  pleurisy  was 
recognised;  the  general  appearance  of  the  patients  was 
crystallised  into  a  phrase,  "  the  phthisical  habit  of 
body,"  with  no  little  truthfulness.  The  fact  that  persons 
with  extensive  disease  of  the  lungs  often  showed  enlarge- 
ment of  the  ends  of  their  fingers  and  of  their  finger  and 
toenails  was  noted,  and  such  bulbous,  drumstick  finger- 
tips have  since  been  known  in  medicine  as  "  Hippocratic 
fingers."  As  an  observer  of  disease  Hippocrates  was 
unsurpassed;  but  his  explanations  of  the  processes  of 
disease  were  natm-ally  and  inevitably  far  less  valuable. 
The  sciences  of  anatomy  and  physiology  barely  existed 
in  his  time,  so  that  the  structure  of  the  human  body  and 
the  way  in  which  its  various  parts  and  organs  worked 
together  were  very  little  known  to  him.  In  the  same 
way  the  science  of  pathology — the  post-mortem  study  of 
morbid  processes  and  the  diseased  organs  of  the  body — • 
^\•as  practically  unknown  in  his  day.     As  a  result  he 


HISTORICAL  3 

inevitably  confused  all  sorts  of  diseases  of  the  lungs 
together  under  the  term  "  phthisis,"  and  was  thrown 
back  on  pure  speculation  vvhen  it  came  to  explaining  its 
cause.  There  was  nothing  specific  about  it,  in  his  view, 
but  it  was  the  final  state,  the  end  result,  of  a  number  of 
different  causes,  and  was  produced  by  the  alleged  falling 
down  into  the  lungs  of  the  phlegm  supposed  to  be  derived 
from  the  brain.  It  is,  of  course,  easy  to  criticise  such 
an  explanation  as  this  nowadays,  and  to  point  out  firstly 
that  the  brain  secretes  no  phlegm,  and,  secondly,  that 
there  is  no  channel  \^•hereby  any  such  secretion,  did  it 
actually  exist,  could  drop  down  from  the  brain  to  the 
lungs. 

It  is  worth  while  to  go  a  little  more  fully  into  the 
Hippocratic  theory  of  diseases  and  his  explanation  of 
the  cause  of  phthisis,  because  they  unfortunately 
dominated  medicine  for  the  next  two  thousand  years  or 
more,  and  were  great  obstacles  to  progress  in  the  study 
of  tuberculosis.  According  to  this  theory,  the  body 
contained  four  humours — namely,  blood,  phlegm,  yellow 
bile,  and  black  bile.  If  these  humours  were  properly 
distributed  in  the  right  proportions,  the  result  was  health. 
Disease  was  due  to  a  want  of  proportion  between  the 
humours,  or  to  their  irregular  distribution  in  the  body. 
Hippocrates  believed  further  that  diseases  tended  to 
come  to  a  natural  end  on  certain  "  critical  days,"  deter- 
minable by  numerical  calculations;  and  he  attributed 
great  virtue  to  the  healing  powers  of  Nature,  particu- 
larly when  they  were  assisted  by  the  skilled  help  of  a 
physician.  By  the  light  of  what  is  now  known  about 
disease  in  general,  it  is  not  difficult  to  lay  one's  finger  on 
the  weak  points  of  many  of  these  Hippocratic  theories, 
and  to  point  out  how  they  lack  any  objective  or  experi- 
mental basis,  and  are  often  contradicted  by  many  of  the 
obvious  facts  of  daily  experience.  They  offer  an  un- 
bounded field  for  the  exercise  of  theorising,  a  practice  to 
which  medicine  has  always  been  unduly  prone,  and  give 
no  encouragement  to  the  pathological  and  experimental 
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methods  of  inquiry  without  which  experience  has  since 
proved  that  progress  is  impossible.  The  misfortune  is 
that  for  many  centuries  posterity  tended  to  forget  the 
most  valuable  part  of  the  work  of  Hippocrates,  his  acute 
observation  of  the  patient,  and  mistakenly  immortalised 
what  was  valueless — the  speculative  portion. 

Not  much  that  was  new  was  added  to  knowledge  about 
phthisis  by  Galen  (a.d.  130-200,  or  -210),  the  next  great 
physician  to  found  a  school  and  tradition  of 
medicine  in  Europe.  He  recognised  quite 
clearly  that  tuberculosis  was  an  infectious  disease,  and 
gave  good  advice  as  to  its  treatment.  But  as  his  study 
of  anatomy  was  limited  to  the  dissection  of  animals,  and 
as  the  dissection  and  post-mortem  examination  of 
human  beings  were  forbidden  in  his  time,  it  is  not  to  be 
wondered  that  he  should  have  made  little  progress  in 
the  study  of  tuberculosis.  With  few  exceptions,  the 
history  of  the  next  fifteen  hundred  years  or  so  exhibits 
nothing  but  a  fairly  steady  decline  in  scientific  medicine, 
the  constant  supremacy  of  subtle  theorists  with  encyclo- 
paedic knowledge,  but  no  critical  faculty  to  check  their 
love  of  speculation.  Thus  the  Byzantine  school  of 
medicine,  flourishing  from  the  fourth  to  the  seventh 
century,  tiuiied  and  returned  the  medical  wisdom  of 
Hippocrates  and  Galen,  adding  compilations  and  com- 
mentaries on  their  works  that  really  did  no  more  than 
darken  knowledge.  With  the  rise  of  the  Mohammedan 
Empire  the  Arabian  school  of  medicine  became  prominent 
in  Europe,  particularly  in  Spain,  flourishing  from  the 
ninth  to  the  thirteenth  century.  Here  again  the  ground- 
work was  furnished  by  Hippocrates  and  Galen.  The 
Arabian  superstructure  contained  little  of  value,  its 
dogma  and  dialectics  overpowering  any  tendency  to 
originality  in  thought  or  method  without  which  progress 
was  impossible.  Even  when  the  Renaissance  came  in 
Europe,  medicine  was  the  last  of  the  arts  to  profit  by  its 
invigorating  influence.  In  the  fifteenth  and  sixteenth 
centuries  European  medicine  was  still  based  on  tradition 
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and  authority,  the  medical  literature  and  medical  dogma 
of  the  ancients,  the  deductive  method  that  had  uniformly 
failed  through  so  many  centuries  to  help  medicine 
forwards.  The  prime  fault  of  ancient  and  medieval 
medicine  remained  uncorrected,  and  medical  writers 
were  still  content  to  quote  at  second  hand  what  they 
should  have  learned  for  themselves  by  their  own  direct 
observation  at  the  bedside. 

Even  a  rebellious  genius  like  Paracelsus  (1490-1541), 
the  German  physician  and  mystic  who  did  so  much  to 

revolutionise  medicine  in  his  day,  failed  to 
Paracelsus.  '     •    .       .i       i  r   i  r     ^  ^ 

appreciate  the  harmiulness  of  dogma,  al- 
though he  fully  understood  the  deadening  effect  of 
authority.  He  began  his  career  as  a  teacher  of  medicine 
in  1527  by  publicly  burning  the  medical  works  of 
Avicenna  (980-1037),  the  most  celebrated  exponent  of 
the  Arabian  medicine  then  in  the  ascendant,  and  de- 
claiming against  the  ignorance  of  the  no  less  highly 
respected  Galenists.  He  was  not  without  merit  as  a 
clinical  observer,  and  he  certainly  improved  the  pharma- 
copoeia by  introducing  a  number  of  new  clinical  drugs 
into  it,  particularly  laudanum.  But  he  ruined  his  new 
system  of  medicine  by  incorporating  his  system  of 
philosophy,  neoplatonism,  as  its  foundation-stone.  The 
signs  and  symptoms  of  disease  had  to  be  made  to  square 
with  his  peculiar  mystical  views  regarding  the  relation 
of  man  to  the  universe,  of  the  microcosm  to  the  macro- 
cosm. This  was  inevitably  fatal  to  the  progress  of 
medical  science,  and  accordingly  Paracelsus  foimded  no 
new  school  of  medicine,  and  the  valuable  part  of  his 
teaching  was  soon  forgotten.  And  so  a  great  opportunity 
for  the  reform  of  medicine,  its  divorce  from  speculation, 
was  lost. 

It  was  not  until  the  seventeenth  century  that  better 
methods  began  to  prevail,  and  medical  writers  learned  to 
make  use  of  their  own  hands,  eyes,  and  intellects  in  the 
investigation  of  disease.  By  this  time  the  experimental 
method— the  "  run  and  find  out"  of  Rikki-tikki-tavi  in 
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Kipling's"  The  Jungle  Book  "—was  partially  established 
in  physiology,  and  anatomy  had  made  great  strides  since 
the  publication  of  Vesalius's  epoch-making  volume  on 
human  anatomy  in  1543.  Books  devoted  to  the  study 
of  tuberculosis  began  to  appear;  the  Hanoverian  phy- 
sician Sylvius  (1614-1672)  was  the  first  to  apply  the 
word  "  tubercle  "  to  the  small  masses  of  newly  formed 
tissue  that  are  so  often  characteristic  of  tuberculosis. 
In  1689  the  Englishman  Richard  Morton  wrote  a  book 
on  phthisis  that  showed  a  wide  and  accurate  knowledge 
of  the  lesions  produced  by  tuberculous  infection  of  the 
various  parts  of  the  human  body.  With  Morton  the  idea 
of  the  specificity  of  tuberculosis  appeared;  phthisis  was 
no  longer  to  be  looked  at  as  anj^  ulcerative  process  taking 
place  in  the  lungs,  but  was  always  the  result  of  abscess 
fonnation  taking  place  in  tubercles  in  the  lungs.  Morton 
attempted  an  etiological  classification  of  tuberculosis, 
and  thought  it  might  be  a  primary  or  a  secondary  disease ; 
he  concluded  that  there  was  a  specific  new  formation 
in  it — the  fonnation  of  tubercles — but  he  did  not  get  so 
far  as  to  suppose  that  tubercles  were  the  result  of  inva- 
sion by  a  single  infecting  agent. 

A  steady  change  was  taking  place  about  this  time  of 
the  point  of  view  from  which  the  problems  of  medicine 
were  being  regarded,  partly  as  a  result  of  the  experi- 
mental work  in  physiology  done  by  the  Englishman 
William  Har\'ey  (1578-1657),  and  the  example  of  his 
sound  scientific  method.  It  was  at  last  fairly  generally 
realised  that  preconceived  opinions,  hypotheses,  and 
theories  sanctioned  by  the  use  of  ages,  the  dogmas  of 
even  a  Hippocrates  or  a  Galen,  were  no  longer  neces- 
sarily useful  to  medicine ;  it  was  seen  that  progress  was 
to  be  made  by  the  careful  and  direct  observation  of  the 
processes  of  disease.  The  name  of  Thomas  Sydenham 
(1624-1689)  is  particularly  worth  mentioning  here,  as 
his  method  of  stiidying  medicine  bj^  the  simple  light  of 
conuuon  sense,  without  much  recoiirse  to  dogma  or 
abstruse  theories,  was  of  influence  throughout  Europe. 


HISTORICAL  7 

Sydenham  also  recognised  that  many  acute  feverish 
diseases  were  fevers  to  begin  with,  what  would  nowadays 
be  called  "general  specific  infections, "  and  not  merely  the 
results  of  changes  in  the  prime  qualities  or  humours  of 
the  body,  as  Galenists  or  followers  of  Hippocrates  would 
have  had  it.  He  did  not,  it  is  true,  apply  this  view  to 
tuberculosis  in  any  of  its  forms;  but  it  may  here  be 
pointed  out  that  until  the  specific  character  of  the 
tuberculous  infections  was  fully  recognised,  their  rational 
diagnosis  and  treatment  were  impossible.  This  recog- 
nition did  not  come  until  the  latter  part  of  the  nineteenth 
century. 

The  eighteenth  century,   for  all   its  many  medical 
writers,  added  little  to  our  knowledge  of  tuberculosis, 

though    there    was    a    tendency    to    regard 

7^^  phthisis  as  a  more  or  less  specific  process, 

Century.      the  result  of  the  ulceration  of  tubercles  in 

the  lungs.  More  attention  was  paid  to 
tuberculosis  of  the  bones  and  of  the  lymphatic  glands, 
the  latter  known  then  and  since  as  "  scrofula  "  ;  and  the 
question  whether  scrofula  was  in  any  way  connected 
with  tuberculosis  of  the  lungs  was  widely  discussed. 
Many  of  the  authorities  decided  that  scrofula  and  tuber- 
culosis were  quite  different  diseases;  others  that  they 
were  different  tonus  of  the  same  morbid  condition ;  not 
a  few  hedged.  It  was  not  until  quite  the  end  of  the  nine- 
teenth century  that  this  question  was  generally  settled 
in  favour  of  the  second  of  these  views.  In  the  seven- 
teenth and  eighteenth  centuries  medicine  suffered  much 
from  the  making  of  "  systems,"  which  were  to  be  com- 
plete and  were  commonly  based  on  some  outstanding 
scientific  fact  or  theory  of  the  moment.  Thus  when 
chemistry  was  to  the  fore,  the  corresponding  medical 
system  explained  health  and  disease  in  tenns  of  chemical 
reactions ;  later,  physics  and  mathematics  took  the  place 
of  chemistry,  and  physical  or  mathematical  explanations 
were  offered  to  account  for  all  natural  or  morbid  con- 
ditions.    In  the  second  half  of  the  eighteenth  century 
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new  systems  continued  to  arise,  and  health  and  disease 
were  explained  anew  in  terms  of  the  hypothetical  irrita- 
bility or  excitability  of  the  body  and  its  separate  organs. 
These  systems  were  not  wholly  without  value,  because 
they  did  sometimes  temper  the  wind  of  treatment  to 
that  shorn  lamb,  the  patient;  treatment  in  those  days 
was  apt  to  be  very  severe.  But  they  were  too  abstract 
and  too  theoretical,  and  based  too  little  on  the  real  facts 
of  health  or  disease;  in  consequence,  they  did  little  to 
advance  medical  knowledge  in  any  practical  way. 

The  nineteenth  century  has  taught  us  more  about  the 

subject  of  tuberculosis  than  all  the  preceding  centuries 

put  together,  just  as  has  been  the  case  in 

,,.  '^^  ,^  almost  all  the  branches  of  medicine  and 
Nineteenth  _,  r        ,-,■      ■  ^   x        a 

Century.       surgery.     The  reason  for  this  is  not  far  to 

seek.  It  is  simply  the  result  of  the  improve- 
ment of  the  way  in  which  the  various  problems  have  l:)een 
attacked,  the  employment  of  what  would  now  be  called 
"  scientific  methods  of  research."  Although  it  had  long 
been  known  that  direct  observation  was  preferable  to 
speculation,  that  an  ounce  of  fact  was  worth  a  ton  of 
theoiy,  the  scientific  writers  and  men  of  science  of  the 
earlier  days  were  still  far  too  prone  to  theorise,  \\ith  a 
few  brilliant  exceptions.  It  was  only  in  the  course  of 
the  nineteenth  century,  speaking  generally,  that  the 
necessity  for  exact  observation  and  experiment  came  to 
be  widely  recognised  in  all  the  various  branches  of 
natural  science,  including  medicine ;  although,  of  course, 
it  is  only  fair  to  mention  that  a  quantity  of  good  experi- 
mental work  in  chemistry  and  physics  was  done  in  the 
latter  part  of  the  seventeenth  century  and  in  the  eigh- 
teenth centuiy.  The  fact  is  that,  until  the  physician — 
or,  indeed,  any  man  of  science — has  been  trained  by  the 
experimental  method  and  the  habit  of  experimental 
verification  to  apprehend  what  he  sees  before  him,  he  is 
likely  to  see  only  what  he  has  been  trained  to  expect. 

Phenomena  hitherto  unnoticed  will  escape  him,  be- 
cause he  is  not  looking  for  them.     And  as  for  the  habit 
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of  the  experimental  verification  of  observations,  ex- 
perience has  abundantly  proved  that  nothing  else  can 
form  an  adequate  safeguard  against  the  universal  ten- 
dency of  mankind  to  hasty  generalisations  and  hasty 
speculations.  In  the  case  of  tuberculosis,  what  may  be 
called  the  groundwork  of  our  present  views  about  it 
cannot  be  said  to  have  existed  in  any  solid  and  satis- 
factory form  before  the  years  1810  and  1819.  In  1810 
the  Frenchman  Bayle  (1774-1816)  gave  an  admirable 
account  of  the  changes  produced  in  the  different  organs 
of  the  body  by  tuberculosis.  His  descriptions  were  more 
definite  and  more  accurate  than  anything  on  the  subject 
that  had  appeared  before.  He  may  therefore  be  taken 
as  the  founder  of  the  modern  pathology  of  tuberculosis. 
In  1819  the  French  physician  Laennec  (1781-1826) 
founded  the  chief  of  the  modem  physical  methods  of 
examination  whereby  the  disease  is  now  diagnosed 
clinically  in  patients  with  tuberculosis  of  the  lungs. 
The  work  of  both  Bayle  and  Laennec  has  proved  to  be  of 
capital  importance  in  the  development  of  our  knowledge 
of  the  disease,  mainly  by  directing  observation  and 
examination  into  the  proper  channels. 

But  it  must  not  be  supposed  that  the  progress  made 
after  their  day  was  uniformly  in  a  forward  direction. 

„.  Great   confusion   in   the  minds   of  medical 

men  about  the  middle  of  the  nineteenth 
century  was  caused  by  the  attempt  of  the  great  German 
pathologist  Virchow  (i 821 -1902)  to  prove  that  tubercles, 
which  are  now  known  to  be  the  result  of  infection  with 
tubercle  bacilli  and  nothing  else,  were  not  specific — in 
other  words,  that  certain  tuberculous  tubercles  were  due 
to  other  processes  than  tuberculosis.  As  has  been  men- 
tioned already,  various  authors  writing  in  the  eighteenth 
century  had  recognised  and  stated  the  fact  that  phthisis, 
or  tuberculosis  of  the  lungs,  was  a  single  and  specific 
disease,  although  the  changes  it  produced  in  the  lungs 
might  be  of  the  most  varied  descriptions  in  different 
cases.     This  view,  embodied  in  the  phrase  "  the  unity 
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of  phthisis,"  was  strongly  held  and  strongly  supported 
by  Laennec,  and,  as  we  know  now,  happens  also  to  be  the 
correct  view.  When,  therefore,  a  pathologist  of  Vir- 
chow's  competence  and  reputation  committed  himself 
to  the  opposing  view  and  upheld  "  the  duality  of 
phthisis,"  the  minds  of  physicians  and  pathologists  were 
bound  to  be  unsettled,  and  the  etiology  of  tuberculosis 
once  more  became  obscured.  Virchow's  views  were 
carried  veiy  far  by  physicians  of  the  German  school,  who 
denied  that  the  destructive  changes  in  the  lungs,  which 
have  long  been  supposed  to  be,  and,  as  a  matter  of  fact, 
are, highly  characteristic  of  the  later  stagesof  tuberculous 
infection,  had  anything  at  all  to  do  with  tuberculosis. 
They  wandered  so  far  from  the  truth  as  to  suppose  that 
miliary  tubercles  were  the  result,  and  not  the  cause, 
of  phthisis.  In  1866  Nicmeyer,  an  eminent  German 
pathologist,  and  the  chief  exponent  of  these  dualistic 
views,  summed  up  the  position  by  stating  that  "the 
greatest  danger  a  phthisical  patient  runs  is  that  of  be- 
coming tuberculous,"  and  he  denied  that  any  specific 
tul)erculous  poison  existed.  He  adopted  the  incorrect 
and  very  narrow  view  that  tuberculosis  was  absent 
unless  miliary  tubercles  were  present. 

By  a  curious  irony  of  fate  it  was  just  at  this  time 
(1865-1868)  that  the  French  army  surgeon  Villemin  was 
furnishing  the  first  conclusive  experimental 
proof  that  tuberculosis  was  a  single  disease, 
specific,  caused  by  a  virus,  inoculable  from  one  animal 
to  another,  and  therefore  generally  comparable  to  such 
specific  fevers  as  smallpox,  scarlet  fever,  and  glanders. 
His  conclusions,  which  we  can  now  recognise  as  no  less 
brilliant  than  true,  were  too  novel  and  too  far-reaching 
in  their  consequences  to  meet  with  ready  acceptance. 
Least  of  all  were  they  likely  to  gain  credence  in  Germany, 
for  reasons  of  racial  antagonism  and  political  animosity. 
Accordingly  one  still  finds  obscure  clualistic  views  as  to 
the  cause  of  tuberculosis  being  advanced  by  German 
physicians  in  the  seventies  of  last  century.     Tubercu- 
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losis  was  distinguished  from  scrofula,  elaborate  theories 
as  to  the  connection  between  the  two  were  worked  out, 
attention  was  directed  down  paths  of  research  that  had 
long  proved  themselves  blind  alleys,  and  facts — such  as 
the  infectiousness  of  tuberculosis — that  had  been  recog- 
nised for  centuries  \^■ere,  in  obedience  to  theory,  once 
more  denied.  The  confusion  into  which  the  whole 
subject  was  thus  thrown  can  best  be  illustrated  by 
quotations.  Ruehle,  writing  an  elaborate  and  authori- 
tative account  of  phthisis  in  1875,  concluded  that 
"  tuberculosis  in  man  depends  in  general  upon  scrofula. 
Concerning  the  nature  of  scrofula  we  are  still  very  ignor- 
ant. One  fundamental  ingredient  of  the  disease  seems 
to  be  a  disproportion  between  the  volume  of  the  blood 
and  the  weight  of  the  body.  .  .  .  Scrofula  may  be  the 
result  of  bad  food,  damp  climate,  or  at  least  damp 
dwellings,  of  exhausting  losses  of  blood  and  vitality,  and 
is  eminently  hereditary.  .  .  .  Scrofula  elaborates  a 
poison  which  when  absorbed  produces  tubercles  .  .  . 
it  has  not  yet  been  demonstrated  that  this  poison  can 
be  transmitted  to  perfectly  healthy  persons,  so  that  the 
disease  can  hardly  be  considered  purely  infectious." 
He  repeated  the  dictum  of  Niemeyer  showing  belief  in 
the  duality  of  phthisis:  "  The  great  danger  in  scrofula 
lies  in  the  possibility  of  the  super\'ention  of  tubercu- 
losis." It  is  curious  to  see  how  little  such  a  writer 
appreciated  which  of  the  problems  of  tuberculosis  were 
of  real  importance  and  in  need  of  solution,  and  how  little 
he  grasped  the  necessity  for  the  employment  of  experi- 
mental methods  before  further  progress  could  be  made. 
But  the  period  of  confusion  indicated  by  the  passages 
quoted  above  came  to  an  end  in  1882,  when  the  German 
bacteriologist,  Robert  Koch  (1843-1910),  dis- 
covered the  bacillus  of  tuberculosis,  and 
showed  that  it  was  to  be  found  in  all  tuberculous  or 
scrofulous  lesions.  It  was  as  a  result  of  the  improved 
experimental  methods  he  employed  that  Koch  succeeded 
here  where  so  many  before  him  had  failed.     The  conse- 
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quenccs  of  his  discovery  of  the  tubercle  bacillus  were 
iniiucdiate  and  world-wide ;  it  is  not  too  much  to  say  that 
no  single  discovery  in  disease  has  ever  had  a  greater 
influence  on  the  development  of  medicine. 

A  few  of  these  results  may  be  briefly  recorded  here,  for 
the  discovery  made  a  profound  change  in  the  methods 
of  attack  on  the  various  problems  of  tuberculosis  in  its 
different  practical  aspects,  whether  pathological,  surgical, 
medical,  hygienic,  prophylactic,  '  or  preventive.  The 
pathologist  was  now  able  to  identify  tuberculous  pro- 
cesses or  lesions  by  the  presence  of  the  tubercle  bacillus 
in  them,  with  the  result  that  a  number  of  diseases  of 
doubtful  causation,  such  as  scrofula,  to  take  the  most 
prominent  example,  were  now  recognised  to  be  forms  of 
tuberculosis;  any  lesion  constantly  associated  with  the 
presence  of  these  bacilli  was  to  be  considered  a  tuber- 
culous lesion,  and  vice  versa.  The  physician  and  surgeon 
each  received  help  of  untold  value  from  the  discovery, 
from  the  point  of  view  of  diagnosis  and  treatment. 
For  the  first  time  it  became  possible  to  say  with  certainty 
whether  a  given  patient  was  suffering  from  tuberculosis 
or  not ;  the  specific  bacillus  could  be  looked  for,  and  if 
found,  it  clinched  the  diagnosis  of  tuberculosis.  In  a 
minority  of  the  cases  this  method  of  diagnosis  was 
impracticable,  for  one  reason  or  another;  but  here,  too, 
other  methods  of  diagnosis  based  on  Koch's  discovery 
came  into  existence  as  the  result  of  further  experimental 
work,  and  filled  up  the  gaps  in  our  methods  of  investiga- 
tion. From  the  point  of  view  of  public  health,  the  pre- 
vention of  tuberculosis,  the  discovery  of  the  bacillus 
was  obviously  of  capital  importance,  because  it  made 
plain  for  the  first  time  exactly  what  the  infecting  agent 
was.  Once  this  was  known,  the  discovery  of  the  best 
means  for  preventing  its  spread  became  only  a  matter 
of  tiirie. 

Ever  since  the  publication  of  Koch's  discovery  in 
1882  an  increasing  amount  of  public  attention  has  been 
directed   to  the  prevention  of   tuberculosis,   the   white 
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scourge,  as  the  halfpenny  Press  is  apt  to  call  it.  Societies 
of  all  sorts — local,  departmental,  national,  international 
— have  been  called  into  existence  to  bring  about  its 
eradication,  and  an  immense  quantity  of  educational 
work  has  been  done  in  order  to  bring  home  to  everybody 
the  dangers  of  tuberculosis  and  how  they  may  best  be 
avoided.  More  important,  however,  than  the  public 
interest  in  tuberculosis  that  has  thus  been  aroused  is  the 
enormous  interest  in  its  problems  that  has  been  taken 
by  the  scientific  men  of  all  civilised  countries  since  1882. 
A  vast  and  eve r-i^i creasing  amount  of  experimental 
work  in  laboratories  and  hospitals  has  been  and  still 
continues  to  be  recorded,  with  the  result  that  our  know- 
ledge of  tuberculosis  in  all  its  aspects  steadily  increases. 
As  is  so  often  the  case  with  scientific  work,  the  greater 
the  number  of  the  problems  solved,  the  greater  is  the 
number  of  the  new  problems  that  present  themselves  for 
solution. 


CHAPTER  II 

THE  TUBERCLE  BACILLUS 

Classification — Types — Artificial  cultures — Staining  reactions — 
Other  acid-fast  bacilli — Relation  of  human  to  bovine  type — 
Human  type  in  animals — Bovine  type  in  man — General 
biology — Poisonous  products — Variable  virulence. 

In  the  last  chapter  was  traced  the  history  of  tubercu- 
losis, what  was  known  and  thought  about  it  by  the 
medical  faculty  at  different  epochs.  The  history  shows 
ver^'  clearly  how  little  real  progress  could  be  made  by 
thcoiy  and  speculation  unsupported  by  experiment,  how 
enormous  is  the  debt  we  owe  to  the  exact  observations 
and  laboratory  work  of  Koch  and  his  successors.  His 
discoveiy  of  the  tubercle  bacillus,  or  Bacillus  tubercu- 
losis, in  1882  changed  the  whole  outlook  of  scientific 
medicine  on  tuberculosis  in  all  its  forms,  and  laid  the  solid 
foundation  that  was  indispensable  as  a  basis  for  their 
further  study.  It  is  necessary  to  say  something  about 
the  nature  of  this  br.cillus. 

The  tubercle  bacillus  is  one  of  the  more  lowlj^or  simpler 
vegetable  parasites  afilicting  man  and  other  animals. 
ciass'n  f  Scientifically  it  is  a  micro-organism  ckissed 
among  the  Schizomycetes,  or  fission-fungi; 
in  other  words,  it  is  a  fungus  that  multiplies  by  the 
process  of  merely  growing  and  then  splitting  into  two. 
It  is  called  a  "  bacterium,"  or  "  bacillus,"  from  its  lod- 
like  shape,  after  the  Greek  and  Latin  words  meaning 
"  a  little  rod."  It  is  now  classed  as  a  vegetable  growth, 
not  an  animal.  In  1878,  when  the  question  whether 
bacteria  were  vegetable  or  animal  in  nature  was  being 
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violently  discussed,  and  the  term  "  bacterium  "  was 
held  to  connote  a  vegetable  nature,  Sedillot  proposed  to 
call  all  these  minute  parasites  by  the  non-committal  name 
"  microbes,"  and  the  name  has  been  very  widely  used 
for  bacteria  since. 

Tubercle  bacilli  of  several  distinct  types  have  been 
found  to  exist  in  nature.  The  three  most  important  are 
the  avian,  the  bovine,  and  the  human  types. 
^^^*  Koch  had  derived  his  tubercle  bacilli  from 
tuberculous  human  beings,  and  they  were  bacilli  of  the 
human  type.  SoonVfter  the  publication  of  his  papers 
on  the  subject,  very  confusing  and  contradictory  results 
were  published  by  several  French  bacteriologists,  and 
these  were  explained  only  when  it  was  found  that  the 
French  had  obtained  their  tubercle  bacilli  from  birds  and 
not  from  man,  and  so  had  been  working  with  tubercle 
bacilli  of  the  avian  type.  Tuberculosis  in  birds  is  quite 
unlike  tuberculosis  in  man.  The  bird's  lungs  are  hardly 
ever  attacked  by  the  disease,  while  its  abdominal  organs, 
particularly  the  liver,  are  very  extensively  involved, 
and  the  diseased  areas  are  found  to  be  packed  and 
crowded  with  the  avian  tubercle  bacilli.  These  bacilli 
grow  more  readily  and  luxuriantly  on  artificial  culture 
media,  and  at  a  higher  temperature,  than  the  bovine 
or  human  types  of  tubercle  bacilli  are  found  to  do ;  but 
as  human  beings  are  practically  never  found  to  be 
infected  with  tubercle  bacilli  of  the  avian  type,  they  need 
not  be  considered  further. 

For  more  than  a  dozen  years  after  the  discovery  of  the 
tubercle  bacillus  it  was  generally  supposed  that  all 
mammalian  tuberculosis  was  due  to  the  same  micro- 
organism, and  that  the  disease  could  be  transmitted  from 
cattle  to  man,  and  vice  versa  directly.  But  in  1896  and 
1898  Theobald  Smith  pointed  out  that  there  were  distinct 
differences  in  type  between  the  tubercle  bacilli  found  in 
the  ox  and  those  found  in  man.  In  1901  Koch  stated 
in  his  address  to  the  Tuberculosis  Congress  that  human 
and  bovine  tuberculosis  were  distinct,  and  that  there 
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was  practically  little  danger  that  human  beings  would 
become  infected  by  the  bacilli  of  bovine  tuberculosis. 
Koch's  great  authority  in  the  scientific  world  secured  a 
certain  acceptance  for  this  dictum.  But  it  has  not 
received  support  from  the  innnense  amount  of  experi- 
mental work  to  which  it  gave  rise;  the  question  will  be 
discussed  later  (p.  22).  In  appearance  the  bacillus  of 
bovine  tuberculosis  is  generally  shorter  and  rather  thicker 
than  the  human  type;  it  grows  less  freely  on  artificial 
culture  media,  and  its  growths  show  a  tendency  to  die 
out,  particularly  if  the  media  contain  glycerin.  The 
most  important  distinction  between  the  human  and 
bovine  types  lies  in  their  virulence  towards  animals  other 
than  man;  the  bovine  type  is  far  more  fatal  than  the 
human  when  injected  into  any  of  them — monkeys, 
cattle,  rabbits,  guinea-pigs,  and  so  on.  Tuberculosis  in 
animals  is  often  referred  to  by  its  German  name 
Perlsucht  ("pearly  disease  "),  and  bacilli  of  the  bovine 
type  are  called  "Perlsucht  bacilli."  The  name  pearly 
disease  refers  to  the  pearl-like  appearance  of  the  nodular 
growths  or  tubercles  to  which  the  bacilli  give  rise  on  the 
surface  of  the  internal  organs  of  the  infected  animals. 

Tubercle  bacilli  of  the  human  type  are  the  chief  but 
not  the  only  cause  of  tuberculosis  in  man.  They  are 
very  small  and  slender  rods,  visible  only  under  the  high 
powers  of  the  microscope,  and  after  they  have  been 
stained  by  aniline  dyes.  Each  is  about  one  eighty- 
thousandth  of  an  inch  thick;  in  length  they  vary  from 
one  sixteen-thousandth  to  one  five-thousandth  of  an  inch. 
It  is  difficult  to  obtain  any  real  idea  of  their  smallness 
from  figures  such  as  these;  it  may  be  said  that  about 
seven  hundred  million  of  them  would  be  required  to  cover 
a  square  inch  with  a  layer  of  bacilli  one  thick,  and  that  a 
cubic  inch  would  contain  about  sixty  million  million 
human  tubercle  bacilli. 

A  fourth  form  of  tubercle  bacillus  occurring  in  fish 
may  be  briefly  mentioned;  it  is  found  in  them  but  rarely, 
and  is  not  always  associated  with  disease  in  the  affected 


THE  TUBERCLE  BACILLUS  17 

fish.  It  does  not  cause  tuberculosis  when  injected  into 
mammals ;  having  become  accustomed  to  growth  in  cold- 
blooded fish,  it  is  unable  to  flourish  in  warm-blooded 
animals,  and  dies  when  injected  into  them. 

Probably  Koch's  chief  service  to  science  was  the  intro- 
duction of  improved  laboratory  methods  into  bacteri- 
ology. These  improvements  enabled  him  to 
^"''"'"^^  °*  isolate  separate  varieties  of  microbes  far  more 
Bacilli.  readily  than  had  previously  been  possible, 
and  also  ty  identify  them,  when  isolated,  by 
the  use  of  various  aniline  dyes  as  staining  agents.  In 
the  case  of  tubercle  bacilli,  he  succeeded  in  growing  them, 
where  others  had  failed,  by  using  the  inspissated  serum 
of  hmnan  blood  as  the  culture  medium.  Nowadays 
other  media  are  employed  for  this  purpose;  it  is  found 
that  tubercle  bacilli  grow  readily  on  solid  media  or 
jellies  containing  beaten-up  egg,  with  or  without  the 
addition  of  glycerin,  and  on  various  forms  of  soup  or 
broth,  again  with  the  addition  of  glycerin.  The  bacilli 
will  grow  only  within  rather  narrow  limits  of  temperature 
between  about  30°  and  42°  C. ;  the  best  temperature  for 
growth  is  37°  to  38°  C.  for  the  human  type,  43°  C.  for  the 
avian  type,  in  correspondence  with  the  fact  that  the 
temperature  of  birds  is  a  few  degrees  higher  than  the 
normal  temperature  (37'4°  C.)  of  the  human  body.  Growth 
always  takes  place  slowly,  and  is  a  matter  of  days,  as 
compared  with  many  other  varieties  of  bacteria  in 
which  growth  is  rather  a  matter  of  hours.  The  tubercle 
bacilli  grow  slowly,  forming  dull  whitish  scales  or 
wrinkled  masses  of  growth  on  the  surface  of  the  solid 
media;  old  cultures  are  buff  in  colour.  In  the  cultures 
made  with  liquid  media,  as  in  the  production  of  tubercu- 
lin, for  example,  the  bacilli  slowly  form  a  dull,  whitish, 
wrinkled  skin  on  the  surface  of  the  broth.  Once  a 
sample  of  tubercle  bacilli  has  become  accustomed  to 
growth  under  artificial  conditions,  it  grows  more  readily, 
so  that  its  successive  subcultures  give  more  luxuriant 
growths  than  the  original  sample. 
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For    practical    purposes    the    staining    reactions    of 
tubercle  bacilli,  their  powers  of  fixing  various  aniline 
dyes,  are  among  their  most  important  proper- 
*      ^'    ties,   because  the  bacilli  are  so  small  and 
indistinct  as  to  be  quite  invisible  by  themselves,  as  they 
occur  in  the  various  forms  of  tuberculosis.     Compared 
with  most  other  varieties  of  microbes,  tubercle  bacilli  are 
very  hard  to  stain.     Only  the  strongest  aniline  dyes, 
such  as  gentian  violet  or  fuchsin,  can  be  used,  and  the 
staining  takes  a  very  long  time  unless  it  is  accelerated 
by  the  use  of  heat.     Once  they  are  stained,  however, 
tubercle  bacilli  hold  on  to  the  colouring  matter  very 
firmly,  and  resist  decolorisation  by  strong  solutions  of 
acid  (such  as  20  per  cent,  solutions  of  sulphuric  or  nitric 
acid)  that  rapidly  remove  the  stain  from  the  tissues  of 
the  body,  or  from  other  bacteria  that  may  be  present  in 
the   stained  specimen.     Tubercle   bacilli   are,    in   fact, 
"  acid-fast  ";  when  stained,  they  hold  fast  to  the  stain 
for  a  long  time  if  dipped  into  acid  solutions  that  speedily 
remove  it  from  almost  anything  else.     This  property, 
discovered  by  Koch,  is  of  the  greatest  practical  value, 
and  is  in  constant  use  for  determining  whether  a  tissue 
or  excretion  is  tuberculous  or  not.     If,  for  example,  it 
is  desired  to  know  whether  a  patient's  sputum  is  tubercu- 
lous, a  thin  film  of  the  sputum  is  spread  out  on  a  glass 
microscope  slide,  fixed  there  by  heat,  stained  red  with  a 
hot  solution  of  fuchsin  and  carbolic  acid,  and  immersed 
for  a  time  in  a  strong  acid  solution.     If  there  are  any 
tubercle  bacilli  in  the  film,  they  will  be  stained  a  deep 
red  by  the  fuchsin,  and  will  remain  stained  long  after  the 
rest  of  the  film,  which  was  equally  deeply  stained,  has 
been  decolourised  by  the  acid.     After  removal  from  the 
acid  bath,  the  film  is  counterstained  by  some  ether  aniline 
dye,  such  as  methylene  blue,  in  order  to  render  the  red 
tubercle  bacilli  more  conspicuous  by  contrast  with  a 
bhie  background,  and  examined  under  the  high  power  of 
a  microscope.     The  same  sort  of  procedure  is  adopted 
when  a  piece  of  tissue  is  to  be  examined  for  tuberculosis. 
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What  is  it  that  makes  tubercle  bacilli  acid-fast  in  this 
way  ?  The  property  depends  upon  the  fact  that  they 
contain  a  large  amount  of  fatty  and  waxy  material,  which 
is  thought  to  constitute  a  resistant  envelope  around  the 
protoplasm  forming  the  minute  body  of  the  microbe. 
The  wax,  which  is  itself  stained  red  by  fuchsin,  is  only 
slowly  permeated  by  the  stain,  and  this  accounts  for  the 
difficulty  with  which  tubercle  bacilli  can  be  dyed;  it  is 
equally  impermeable  to  decolourising  agents,  and  thus 
prevents  the  bacilli  from  parting  with  the  dye  they  have 
taken  up,  except  very  slowly,  when  immersed  in  strong 
solutions  of  sulphuric  or  nitric  acid.  Tubercle  bacilli 
contain  far  more  of  this  fat  and  wax  than  any  other 
variety  of  microbes ;  the  quantity  varies  with  the  compo- 
sition of  the  culture  medium  on  which  the  bacilli  have 
been  grown,  and  with  the  age  of  the  cultures,  varying 
between  lo  and  40  per  cent,  in  different  instances. 

Are  tubercle  bacilli  the  only  acid-fast  bacteria  ?     No ; 

for  many  years  it  was  supposed  that   their  staining 

reactions,  as  described  above,  were  diagnostic, 

other  Acid-  ^  characteristic  of  the  tubercle  bacilli  and 
Fast  Bacilli.  ,  1     i-         r        ,i 

no  others,   excludmg  lor  the  moment   the 

bacilli  of  leprosy  that  are  considered  below.  More 
recently,  however,  a  number  of  microbes  with  the  same 
staining  reaction  have  been  found,  and  they  are  widely 
distributed  in  nature  in  such  things  as  grass,  butter, 
tap-water,  earth,  manure,  and  on  the  surfaces  of  the 
bodies  of  various  animals.  One  of  them  is  very  com- 
monly found  on  timothy  grass  {Phleum  pratense),  and  is 
called  the  timothy-grass  bacillus;  another  from  its  com- 
paratively frequent  occurrence  in  butter  is  known  as 
the  butter  bacillus.  They  are  all  more  or  less  acid-fast, 
though  not  so  acid-fast  as  the  true  tubercle  bacillus. 
They  can  be  distinguished  from  this  by  the  ease  and 
rapidity  with  which  they  can  be  grown  in  or  on  the 
ordinary  culture  media,  growths  appearing  within 
twenty-four  or  forty-eight  hours.  In  many  cases,  too, 
they  will  grow  at  room  temperatures  many  degrees  lower 
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than  those  required  for  the  cultivation  of  true  tubercle 
bacilli.  Finally,  when  inoculated  into  animals,  they  do 
not  produce  the  serious  and  progressive  lesions  that  one 
sees  with  true  tubercle  bacilli.  Hence  the  acid-fast 
bacilli  of  this  class  can  be  distinguished  by  laboratory 
methods  from  true  tubercle  bacilli,  and  they 
tuiT^^^I^'ls  ^^^  known  as  the  bacilli  of  pseudo-tubercu- 
losis, or  pseudo-tubercle  bacilli.  When  stained 
and  viewed  under  the  microscope  they  are  generally 
shorter  and  plmiipcr  than  tubercle  bacilli,  and  show 
other  differences  when  artificially  grown  samples  arc 
examined.  But  it  must  be  confessed  that  it  is  not 
always  possible  to  distinguish  true  tubercle  bacilli  from 
false  by  the  use  of  the  microscope  alone,  just  as  it  is  often 
impossible  to  discriminate  in  this  way  between  tubercle 
bacilli  of  the  human  and  bovine  types. 

To  distinguish  clearly  between  the  two  must,  however, 
be  a  matter  of  the  greatest  importance  from  the  practical 
point  of  view.  Tuberculosis  of  the  lungs,  the  commonest 
fomi  of  human  tuberculosis,  is  in  the  great  majority  of 
the  cases  diagnosed  by  the  discovery  of  tubercle  bacilli 
in  the  patient's  sputmii.  Other  fomis  of  tuberculosis 
are  often  diagnosed  in  the  same  sort  of  way  by  finding 
tubercle  bacilli  in  some  other  of  the  patient's  tissues,  dis- 
charges, or  secretions.  It  might  be  argued  that  the 
discovery  of  acid-fast  bacteria  in  the  sputum  or  secre- 
tions is  no  real  proof  that  the  patient  is  suffering  from 
the  more  serious  disease,  tuberculosis,  but  that  he 
might  have  the  less  serious  infection  with  pseudo-tubercle 
bacilli.  If  this  were  the  case,  grave  doubts  would  be 
thrown  on  the  validity  of  the  deductions  drawn  in  every- 
day practice  from  the  results  of  such  examinations  for 
acid-fast  bacilli.  But,  as  a  matter  of  fact,  prolonged 
experience  has  proved  that  this  is  not  so,  and  that  the 
occurrence  of  pseudo-tubercle  bacilli  in  hmiian  sputa  or 
secretions  is  veiy  rare  if  proper  care  is  taken  in  their 
collection  and  in  the  preparation  of  the  microscope 
slides.  The  possibility  of  error  here  should  be  kept  in 
mind,   and  the  known  facts  about  the  occurrence  of 
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pseudo-tubercle  bacilli  remembered.  Doubtful  cases, 
those  in  which  only  one  or  two  acid-fast  bacilli  can  be 
discovered  by  the  microscope,  and  these,  perhaps,  not 
quite  of  the  size  and  shape  expected,  must  be  submitted 
to  further  testing  by  inoculation.  Such  cases,  however, 
but  rarely  occur. 

The  leprosy  bacillus,  discovered  by  Hansen  as  long  ago 
as  the  year  1871,  is  very  like  the  tubercle  bacillus  in  size, 

Leorosv  shape,  anS  to  a  less  extent  in  staining 
reactions.  In  practice,  however,  the  two 
can  but  rarely  be  confused.  It  is  acid-fast,  but  does  not 
resist  decolourising  as  strongly  as  the  tubercle  bacillus. 
It  occurs  in  enormous  numbers  in  the  skin  and  other 
lesions  of  lepers.  It  is  extremely  difficult  to  get  the 
leprosy  bacillus  to  grow  on  artificial  media,  and  extremely 
difficult  or  impossible  to  infect  experimental  animals 
with  leprosy.  These  points,  and  the  fact  that  leprosy 
is  quite  an  uncommon  disease  in  Europe  and  almost 
unknown  nowadays  in  Great  Britain,  render  any  con- 
fusion of  leprosy  with  tuberculosis  as  the  result  of  a 
microscopic  or  bacteriological  examination  very  un- 
likely. 

There  can  be  no  doubt  that  the  infecting  agent  in  the 
majority  of  cases  of  tuberculosis  in  human  beings  is  the 
bacillus  of  the  human  type ;  in  the  minority, 
Relation  of    especially  in  children,  it  is  of  the  bovine  type. 
Bovine  Tu-    ^^^^'  ^.re   these   two   types  related   to  one 
bercie  Bacilli,  another  ?     Is  it  possible  to  convert  one  of 
them  into  the  other  by  methods  of  artificial 
cultivation  ?     These    are   questions   which   have    been 
much  discussed  and  worked  at  by  Commissions  of  Inquiry 
in  several  countries,  notably  by  our  own  Royal  Com- 
mission, that  published  its  results  in  1907,  1911,  1913, 
and  1914.     There  is  no  doubt  that  the  two  types  are 
closely  related  to  one  another,  a  fact  confirmed  by  the 
occasional  discovery  of  intermediate  types  of   tubercle 
bacilli  with  characteristics  that  are  both  bovine  and 
human.     It  is  also  the  case  that  several  observers  have 
stated  that  they  succeeded  in  transforming  bacilli  of  the 
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liuman  type  into  the  bovine  type  by  cultivating  suc- 
cessive generations  of  them  in  tlie  bodies  of  such  animals 
as  guinea-pigs,  though  many  have  failed  in  the  attempt. 
But  there  seems  to  be  some  doubt  about  the  facts  here ; 
the  Royal  Commission  reported  that  it  could  not  bring 
about  this  change,  finding  the  characters  of  the  two  types 
comparatively  stable  and  constant  on  cultivation.  It  is 
quite  possible  that  during  prolonged  stay  in  the  human 
body  the  bovine  type  might,  as  its  successive  generations 
grew,  take  on  the  characters  of  the  human  type  of 
bacillus;  that  it  actually  does  so,  however,  is  quite 
unproven.  It  seems  that  more  experimental  work  will 
be  required  before  the  question  can  be  settled. 

The  bovine  type  of  tubercle  bacillus  shows  greater 
virulence  towards  experimental  animals  than  does  the 
human  type;  a  smaller  dose  of  the  bovine 
Human     type  proves  fatal  on  inoculation.     Tubercu- 
Bacmun    ^^^^^  occurring  spontaneously  in  the  domestic 
Animals,    animals  is  almost  always  found  to  be  due  to 
bacilli  of  the  bovine  type;  occasionally  the 
human  type  has  been  seen  to  be  the  cause  of  tuberculosis 
in  dogs  and  horses,  but  this  is  rare,  and  very  rarely  the 
avian  type  has  been  found  infecting  pigs.     The  explana- 
tion of  this  fact  no  doubt  lies  in  the  few  opportunities 
such  animals  have  for  becoming  infected  with  sufficiently 
large  doses  of  bacilli  of  the  human  type;  one  would 
think  that  they  must  be  infected  with  small  numbers  of 
these  bacilli  every  day,  living  as  they  do  in  towns  and 
stables  often  contaminated  with  the  sputum  of  phthisical 
human  beings. 

Tubercle  bacilli  of  the  human  type  are  less  virulent  to 

animals  than  those  of  the  bovine  type.     Is  the  bovine 

type  less  virulent  to  human  beings  ?     At  the 

Bovine      London  Tuberculosis  Congress  in  1901  Koch 

Bacilli  in    stated  that  it  was;  he  said  that  human  and 

Man.       bovine  tuberculosis  were  practically  distinct, 

and  that  the  infection  of  man  with  bovine 

tuberculosis  was  so  rare  as  to  be  negligible.   But  there  can 

be  no  dovibt  that  here  he  overstated  the  case.   Much  work 
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has  been  done  to  elucidate  the  question,  and  it  has  been 
found  that  while  infection  with  bacilli  of  the  bovine  type 
is  very  rare  in  adults,  it  is  fairly  common  in  children. 
In  over  200  instances  of  tuberculosis  in  children,  Park 
found  that  the  bovine  bacillus  was  the  type  present  in 
more  than  a  quarter  of  the  cases;  more  recently  Eraser 
found  the  same  thing  in  over  half  the  seventy  instances 
of  tuberculosis  of  the  bones  and  joints  in  children  he 
investigated.     Other  investigators  have  found  that  lupus, 
or  tuberculosis  of  the  skin,  is  more  often  due  to  bacilli  of 
the  bovine  than  to  those  of  the  human  type.     Koch  in 
1908  still  adhered  to  his  belief  that  bovine  tuberculosis 
was  very  rare  in  human  beings.     The  opposite  point  of 
view  was  adopted  and  urged  by  another  eminent  German 
man  of  science,  von  Behring,  who  went  equally  far  in 
the  contrary  direction,  stating  in  1903  that  the  chief 
cause  of  consumption  in  adults  was  the  bovine  tubercle 
bacillus,  taken  into  the  system  during  childhood  in  the 
milk  of  tuberculous  cows.     Truth  would  seem  to  lie 
between  these  two  extreme  views.     Children  who  become 
tuberculous  at  an  age  when  milk  forms  an  important 
part  of  the  diet  are  likely  to  be  infected  with  bacilli  of 
the  bovine  type  in  perhaps  something  like  a  quarter  of 
the  cases  or  less.     Tuberculosis  in  adolescents  and  adults 
is  almost  always  due  to  bacilli  of  the  human  type.     It 
was  reckoned  to  be  so  in  no  less  than  784  out  of  790  cases 
in  which  the  sputum  of  tuberculous  patients  was  carefully 
examined  for  the  purpose   of  deciding  the  question, 
according  to  Lindemann.     In  one  of  the  odd  6  cases 
the  technique  of  the  examination  was  not  wholly  above 
criticism ;  the  bovine  bacilli  found  in  it  may  have  been 
accidentally  introduced  into  the  sputum  from  outside. 
Of  the  other  5,  bovine  bacilli  alone  were  found  in  3, 
both  bovine  and  human  types  together  in  2. 

It  is  quite  possible  that  the  contradictory  nature  of  the 
statistics  quoted  by  different  observers  in  the  case  of 
children  is  to  be  explained  by  local  differences  in  the 
prevalence  of  the  human  or  the  bovine  type  of  tubercle 
bacillus.    Thus  Eraser  found  bacilli  of  the  bovine  type 
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alone  in  41  out  of  67  Edinburgh  children  with  tuberculous 
lesions  of  the  bones  and  joints;  bacilli  of  the  human  type 
were  found  in  23,  bacilli  of  both  types  together  in  the 
remaining  3.  INIore  recently  (1914)  Mitchell  found 
bacilli  of  the  bovine  type  in  as  many  as  65  out  of  72  cases 
of  tuberculosis  of  the  glands  of  the  neck,  again  in  children 
living  in  Edinburgh  and  its  neighbourhood.  He  gave 
good  reasons  for  supposing  that  the  milk  of  tuberculous 
cows  was  the  infecting  agent  in  every  one  of  these  65 
instances.  But  observations  made  in  other  places  may 
give  quite  opposite  results.  Thus  Gaffky  investigated 
78  cases  of  tuberculous  glands  in  Berlin  children,  and 
found  tubercle  bacilli  of  the  human  type  in  no  less  than 
75  of  them,  of  the  bovine  type  in  only  3.  In  Italy, 
too,  the  infection  of  human  beings  with  bovine  tubercle 
bacilli  would  seem  to  be  rare,  as  Gosio  was  able  to  find 
that  variety  but  once  in  122  instances  of  tuberculosis 
of  various  parts  of  the  body  in  human  beings.  In  Japan 
the  infection  of  cows  with  bovine  tubercle  bacilli  is 
unknown,  and  in  Greenland  cow's  milk  is  not  used,  yet 
in  both  these  countries  the  incidence  of  tuberculosis, 
especially  primary  tuberculosis  of  the  alimentary  tract, 
is  said  to  occur  on  the  same  scale  as  it  does  with  us. 

It  is  possible  that  the  dangers  of  drinking  the  milk  of 
cows  with  tuberculous  disease  of  the  udders  has  been 
over-estimated,  and  that  tuberculous  milk  is  not  neces- 
sarily so  harmful  as  might  be  expected.  An  official  of 
the  German  Imperial  Sanitary  Board  made  an  elaborate 
examination  of  the  question  between  1905  and  1909, 
reporting  on  628  Germans,  284  of  them  children,  who  had 
consumed  large  quantities  of  tuberculous  milk  for  long 
periods  of  time.  One  group,  consisting  of  360  persons 
who  had  drunk  the  milk  raw,  contained  2  certain  and 
14  suspected  cases  of  tuberculosis.  The  second  group, 
formed  of  the  remaining  268  people  who  had  boiled  the 
milk  before  drinking  it  and  so,  presumably,  had  killed 
the  tubercle  bacilli  in  it,  contained  13  suspected 
cases  of  tuberculosis.  So  it  looks  as  if  bovine  tubercle 
bacilli  consumed  in  milk  were  by  no  means  necessarily 
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virulent  in  their  action  on  human  beings ;  it  is  suggested 
that  very  large  doses  of  the  bacilli,  or  the  cumulative 
action  of  a  series  of  smaller  doses,  or  the  aid  of  a  special 
tendency  to  tuberculosis,  may  be  essential  before  infec- 
tion can  take  place.  The  question  of  how  far  this 
infection  of  human  beings,  particularly  children,  with 
small  doses  of  comparatively  non-virulent  bovine  tubercle 
bacilli  in  milk  is  harmful,  and  to  what  extent  it  may  be 
regarded  as  a  benefit  in  disguise,  is  discussed  on  p.  43. 

Something  must  be  said  about  the  mode  of  life  of 
tubercle  bacilli,  and  their  properties,  for  both  are  of 

the  greatest  practical  importance  from  the 

General      point  of  view  of  preventive  medicine   and 

t^'^-nftaercie  Public   health.     They   are   strict   parasites, 

Bacillus,     unable  to  multiply  except  in  the  bodies  of 

man  or  animals,  incapable  of  picking  up  a 
hvelihood  if  left  to  themselves  in  any  other  situation. 
Experiments  have  been  published  to  show  that  they  can 
be  made  to  grow  on  certain  vegetable  media  at  summer 
temperatures,  but  it  is  not  likely  that  all  the  conditions 
necessary  for  such  growth  would  ever  be  satisfied  in 
nature.  They  are  non-motile  microbes,  and  possess  no 
means  of  moving  from  one  place  to  another.  As 
bacteria  go,  they  are  fairly  easily  killed  by  such  things  as 
light,  heat,  antiseptics,  or  putrefactive  processes.  Thus 
exposure  to  sunlight  kills  them  in  a  few  minutes  if  they 
are  exposed  to  it  in  a  thin  layer  and  afforded  no  pro- 
tection from  its  rays.  When  dry  they  can  stand  ex- 
posure to  the  temperature  of  boiling  water  for  as  much 
as  an  hour  without  being  destroyed;  when  moist  they 
are  much  more  susceptible,  heating  to  70°  C.  for  an  hour 
being  usually  fatal  to  them.  They  are  practically 
immune  to  cold.  They  can  survive  and  retain  their 
virulence  after  soaking  for  many  weeks  in  water;  when 
dried  they  may  survive  for  at  least  six  months.  When 
exposed  to  putrefactive  processes  they  seem  to  live 
longer  than  many  other  varieties  of  bacteria  that  produce 
disease,  so  that  burial  is  not  a  satisfactory  method  of 
disinfection  in  tuberculosis.     They  fall  an  easy  prey  to 
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antiseptics  when  freely  exposed  to  their  action;  thus 
they  are  killed  by  a  5  per  cent,  solution  of  carbolic  acid 
in  half  a  minute,  in  one  minute  by  a  i  per  cent,  solution. 
In  practice,  however,  the  matter  is  not  quite  so  simple, 
as  the  tubercle  bacilli  are  commonly  contained  in  sputum 
or  in  some  other  secretion  that  tends  to  screen  them 
from  the  action  of  the  antiseptic  solution.  It  is  found, 
however,  that  sputum  mixed  with  an  equal  volume  of 
5  per  cent,  carbolic  acid  is  disinfected  in  twenty-four 
hours  if  the  mixture  is  stirred  in  order  to  give  the 
solution  access  to  the  tubercle  bacilli  it  contains. 

The  poisonous  compounds  formed  by  tubercle  bacilli 

as  they  grow  in  the  body  or  in  artificial  culture  media 

are  very  complicated,  and  it  cannot  be  said 

Poisonous     that  their  chemistry  is  at  present  understood. 

the°Tubercie  ^^^  ^^  ^^  ^y  ^^^^^  ^^  them  that  the  tubercle 
Bacilli.  bacillus  exercises  its  destructive  and  often 
fatal  action.  This  is  known  by  the  well- 
proved  fact  that  if  the  dead  bacilli  are  injected  in 
sufficient  numbers  into  the  body  of  an  animal,  they  can 
produce  the  nodules  or  tubercles  (described  in  the  next 
chapter)  that  are  typical  of  infection  or  inoculation  with 
the  living  bacilli;  the  only  difference  being  that  the 
tubercles  so  formed,  being  sterile,  do  not  multiply  or 
spread  in  the  infected  animal.  The  virulence  of  the 
poisons  contained  in  the  dead  bacilli  is  so  great  that  their 
injection  may  even  lead  to  the  wasting  and  death  of  the 
animal  inoculated  with  them. 

It  appears  that  tubercle  bacilli  do  not  contain  any 
true  toxin,  as  so  many  bacteria  do,  the  term  "  toxin  " 
being  taken  to  apply  only  to  those  poisonous  substances 
that  give  rise  to  the  general  production  of  antitoxins,  or 
specific  antidotes,  when  injected  with  suitable  pre- 
cautions into  the  animal  body.  But  although  apparently 
free  from  toxins,  tubercle  bacilli  do  contain  a  number  of 
highly  toxic  substances  or  poisons, that  have  been  isolated 
and  identified  by  chemical  methods  in  the  laboratory. 
Only  a  few  of  them  can  be  mentioned  here.  From 
powdered   tubercle   bacilli   Ruppcl   isolated  a  complex 
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organic  acid  and  named  it  "  tuberculinic  acid."  Chem- 
ically it  belongs  to  the  group  of  nucleic  acids,  and  it  con- 
tains nearly  10  per  cent,  of  phosphorus;  it  is  extremely 
poisonous  to  animals.  By  the  further  chemical  treat- 
ment of  tuberculinic  acid  Ruppcl  obtained  a  still  more 
highly  toxic  substance  from  it — namely,  tuberculosine — 
and  this  has  been  supposed  to  be  the  essentially  poisonous 
constituent  of  tubercle  bacilli;  nothing  is  known  about 
its  constitution. 

There  can  be  no  doubt  that  some  of  the  tubercle 

bacilli  isolated  from  the  sputum  of  a  phthisical  patient 

are  more  virulent  than  others,  just  as  is  the 

Variable      case  with  other  microbes  that  cause  diseases. 

TubenTie"  ^^'^  ^^^^  ^^^  ^^^'^  shown  by  carefully  arranged 
Bacilli.  experiments  on  animals.  There  is,  however, 
one  difficulty  which  it  is  hard  to  surmount  in 
such  experiments,  and  that  is  the  natural  variation  in 
the  susceptibility  of  the  animals  employed.  For, 
clearly,  if  five  rabbits  receive  equal  injections  of  appar- 
ently similar  tubercle  bacilli,  and  only  one  of  them  sur- 
vives, its  survival  may  be  attributed  to  the  unusual 
strength  of  its  powers  of  resistance  no  less  fairly  than 
to  a  diminished  virulence  of  the  bacilli  with  which 
it  was  injected.  The  balance  of  proof,  however,  inclines 
to  the  conclusion  that  the  virulence  of  different  samples 
of  tubercle  bacilli,  w^hether  of  the  human  or  the  bovine 
type,  is  a  variable  quantity. 

An  excellent  example  of  this  was  furnished  by  the 
examination  of  the  tubercle  bacilli  in  twenty  cases  of 
lupus,  or  tuberculosis  of  the  skin,  made  by  the  Royal 
Commission  on  Tuberculosis.  In  one  case  the  bacilli 
were  typically  bovine  in  all  their  characters ;  in  two  they 
were  typically  human  in  type.  Of  the  remaining  seven- 
teen, eight  grew  like  the  bovine  organism,  nine  like  the 
human,  but  none  of  them  showed  the  virulence  typical 
of  the  two  varieties  when  injected  into  animals  such  as 
the  calf,  rabbit,  guinea-pig,  or  monkey.  In  other  words, 
the  virulence  of  each  of  these  seventeen  strains  of  tubercle 
bacilli  was  lessened  or  attenuated. 


CHAPTER  III 

THE  TUBERCLE 

Formation  and  growth — Decay — Healing — Softening  and  excava- 
tion— Ulceration. 

Sylvius,  the  celebrated  professor  of  medicine  at  Leydcn 
from  165S  to  1672,  wlio  attracted  medical  students  from 
all  Europe  to  his  school,  was  the  first  to  describe  the 
"  tubercles  "  commonly  met  with  in  tuberculosis.  They 
have  been  the  object  of  a  great  deal  of  research  since 
his  day,  particularly  during  the  second  half  of  the  nine- 
teenth century,  as  the  result  of  the  great  improvements 
then  made  in  the  construction  of  the  microscope.  Koch's 
discovery  of  the  tubercle  bacillus,  and  the  method  of 
staining  it  with  aniline  dyes  in  1882,  gave  the  final  help 
necessary  for  their  complete  investigation. 

The  tubercle  is  the  local  lesion  first  produced  by 
tubercle  bacilli  invading  the  tissues  of  the  body.  Its 
size  and  microscopical  structure  naturally 
and'^Growth.  ^^'^^^  somewhat  in  different  parts  of  the  body, 
*  and  in  accordance  with  the  number  or  viru- 
lence of  the  bacilli  causing  its  formation  arotmd  them. 
While  young  and  growing,  each  tubercle  is  a  tiny  greyish 
and  translucent  nodule  or  granulation,  to  the  naked 
eye  not  unlike  a  millet-seed  in  size,  but  often  rather 
smaller,  perhaps  -^  inch  in  diameter.  As  they  get 
older  and  larger,  these  tubercles  become  more  opaque, 
white  or  yellowish  in  colour,  and  softer  to  the  touch, 
as  a  consequence  of  degenerative  changes  that  take 
place  in  the  cells  of  which  they  are  formed.  They  thus 
come  to  have  the  look  and  consistency  of  little  masses 

28 


THE  TUBERCLE  29 

of  cheese,  and  so  are  said  to  be  "  caseous  "  or  cheese- 
like, and  the  degenerative  process  that  makes  them  so 
is  referred  to  as  "  caseation."  Tubercles  represent  the 
reaction  of  the  tissues  to  the  irritation  caused  by  the 
presence  of  tubercle  bacilli  in  them ;  or,  if  a  teleological 
standpoint  be  adopted,  they  may  be  said  to  show  the 
effort  of  the  tissues  to  combat  the  harmful  influence  the 
bacilli  exert.  Without  going  at  all  deeply  into  the 
microscopical  structure  of  the  tubercle,  it  may  be  said 
to  be  a  new  fonnation  around  a  group  of  invading 
tubercle  bacilli,  due  to  the  growth  and  multiplication  of 
a  number  of  the  cells  that  build  up  the  tissue  in  which 
it  occurs.  These  cells  are  derived  from  three  main 
sources.  Many  of  them  are  cells  of  the  fibrous  tissue 
that  permeates  and  forms  a  framework  to  support  the 
various  organs  and  parts  of  the  body,  and,  from  the  way 
in  which  it  holds  them  together,  is  called  "  connective 
tissue."  Others  are  derived  from  the  flattened  scale- 
like cells  that  line  the  very  small  bloodvessels  or 
capillary  vessels  through  which  the  blood  is  brought  to 
supply  oxygen  and  food  to  all  the  tissues  of  the  body, 
in  the  immediate  neighbourhood  of  the  tubercle  in 
process  of  formation.  Others,  again,  are  white  blood- 
corpuscles  or  leucocytes  that  are  normally  found  in  the 
circulating  blood,  and  serve  as  scavengers,  to  use  Pro- 
fessor Metchnikoff' s  picturesque  phrase,  whose  duty  is 
to  purify  the  blood  and  protect  the  body  against  the 
attacks  of  its  bacterial  foes.  These  leucocytes  possess 
powers  of  locomotion,  and  make  use  of  them  to  leave  the 
capillary  bloodvessels  in  the  immediate  neighbourhood 
of  a  growing  tubercle  and  to  wander  into  it  and  join  the 
fray.  The  teleologist  who  holds  that  such  processes  are 
purposive,  and  that  Nature  does  not  work  without 
intention,  would  explain  the  formation  of  a  tubercle 
as  the  well-directed  effort  of  the  tissues  to  surround  and 
destroy  the  tubercle  bacilli  around  which  it  is  built  up. 
But  it  is  probable  that  a  better  explanation,  and  one 
nearer  to  the  truth,  is  afforded  by  an  expansion  of  the 
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phrase,  "The  survival  of  the  fittest."  Man  and  animals 
have  been  exposed  and  have  succumbed  to  tuberculosis 
for  countless  generations.  Throughout  this  period  there 
has  been  a  tendency  to  the  survival  of  those  individuals 
whose  tissues  chanced  to  put  up  the  best  defence  against 
infection  with  tubercle  bacilli — that  is  to  say,  by  the 
formation  of  tubercles.  The  result  has  been  that  the 
tubercle-producing  types  of  man  and  animals  have 
survived  tuberculous  infection  in  greater  numbers  than 
the  types  that  reacted  to  tuberculosis  in  other  ways, 
and  have  perpetuated  their  type.  At  any  rate,  one  is 
justified  in  saying  that  a  struggle  takes  place  between 
the  tubercle  bacilli  on  the  one  hand  and  the  cells  of  the 
body  on  the  other.  The  tubercle  bacilli  endeavour  to 
feed  themselves  on  the  fluids  and  tissues  of  the  body. 
to  multiply  and  spread.  The  cells  of  the  body  in  counter- 
attack multiply,  surround  the  bacilli,  cut  off  their  food- 
supply,  endeavour  to  kill  them  by  absorption  and  diges- 
tion, and  so  tend  to  prevent  their  multiplication  and 
extension.  If  the  bacilli  are  the  stronger,  they  make 
each  tubercle  a  centre  for  the  spread  of  new  tubercles 
from  it  in  all  directions,  and  the  tuberculosis  advances. 
If  the  cells  of  the  body  are  the  stronger,  the  tubercle 
bacilli  are  checked,  prevented  from  spreading,  isolated, 
left  to  die  of  inanition  in  the  centre  of  the  degenerate 
tubercle,  and  the  tuberculosis  is  on  the  way  to  being 
cured. 

So  much  for  the  growth  of  tubercles.  It  must  be 
added  that  in  their  growth  they  display  the  factor  that 
soon  leads  to  their  softening,  degeneration, 
and  decay,  and  that  is  the  lack  of  blood- 
vessels to  bring  them  a  supply  of  blood  with  oxygen  to 
breathe  and  food  material  for  nourishment.  Tubercles 
are  new  formations  containing  no  bloodvessels  at  all, 
and,  what  is  more,  their  presence  leads  to  the  obstruction 
and  closure  of  the  minute  capillary  bloodvessels  just 
round  them.  In  this  way  they  are  gradually  stifled  and 
starved,  and  show  it  by  the  degenerative  process  already 
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described  as  caseation.  The  caseated  cells  lose  their 
individuality,  their  microscopic  structure,  and  their 
normal  staining  reactions,  and,  as  they  caseate,  die, 
undergoing  "  necrosis  "  or  death.  With  them  die  the 
tubercle  bacilli  they  surround,  though  more  slowly. 
But  the  degenerative  changes  do  not  stop  here.  Often 
insoluble  salts  of  calcium  resembling  lime  or  chalk  arc 
deposited  in  the  caseous  tubercle,  and  caseation  is  then 
said  to  be  succeeded  by  "  calcification."  To  the  naked 
eye  the  caseous  tubercle  resembles  a  little  granule  of 
yellowish  cheese;  the  calcified  tubercle  is  like  a  little 
pellet  of  plaster,  hard  to  the  touch,  gritty  or  stony  when 
the  attempt  is  made  to  crush  it  or  cut  it  with  a  knife. 
Living  tubercle  bacilli  may  still  be  found  in  the  caseous 
tubercle,  but  they  rarely  survive  the  process  of  calcifica- 
tion. Hence,  from  the  point  of  view  of  the  infected 
man  or  animal,  these  processes  of  decay  in  tubercles 
may  be  regarded  as  satisfactory,  because  they  may, 
and  often  do,  connote  the  gradual  destruction  of  the 
tubercle  bacilli  in  them.  In  most  cases  a  calcified  tuber- 
culous mass  is  sterile,  and  so  represents  a  cured  tuber- 
culosis that  has  spontaneously  cured  itself. 

There  is  another  process  besides  calcification  that 
commonly  goes  with  the  healing  of  tuberculous  lesions 
•and  the  death  of  the  tubercle  bacilli  they 
^*  ^*  contain;  the  two  processes  are  commonly 
combined.  This  process  is  known  as  "  fibrosis,"  or  the 
formation  of  scar-tissue  that  takes  place  round  foci  of 
tuberculous  infection.  Everybody  must  be  acquainted 
with  the  firm  and  fibrous  scar  that  is  left  behind  by  the 
recent  healing  of  any  deep  cut  or  wound  on  the  surface 
of  the  body,  with  the  feeling  of  a  strand  of  tougher 
tissue  embedded  in  the  skin  that  it  conveys  when  felt, 
and  with  the  fact  that  much  scar-tissue  tends  to  dis- 
appear slowly  with  the  lapse  of  time,  and  to  leave  the 
skin  scarred  and  puckered.  Very  similar  changes 
accompany  the  healing  of  tuberculous  lesions  inside  the 
body.     Tubercles  or  tuberculous  masses  become  sur- 
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rounded  by  capsules  of  fibrous  tissue  that  shut  them  off 
from  the  adjoining  tissues,  and  so  isolate  the  tubercle 
bacilli  they  contain,  preventing  their  spread.  This 
fibrous  tissue  is  formed  by  growth  of  the  fibrous  or  con- 
nective tissue,  found  in  all  parts  of  the  body,  which  is 
stimulated  by  the  presence  of  the  tubercle  in  it;  the 
cells  of  the  fibrous  tissue  multiply,  just  as  they  do  in 
the  process  that  brings  about  the  healing  of  a  wound, 
and  form  a  capsule  of  new  connective  tissue  round 
the  offending  tubercle.  In  this  method  of  the  natural 
cure  of  tuberculosis,  as  in  calcification,  one  may  regard 
the  process  as  a  struggle  between  the  destructive  efforts 
of  the  tubercle  bacilli  and  the  protective  or  reparative 
efforts  of  the  tissues,  as  an  attack  and  a  defence.  If  the 
tissues  of  the  man  or  animal  attacked  by  tuberculosis 
win,  the  tuberculous  tissue  becomes  isolated  inside  a 
fibrous  capsule,  the  tubercle  bacilli  in  it  slowly  die,  and 
the  lesion  is  said  to  be  cured  or  healed  because  nothing 
remains  of  it  but  the  passive  and  comparatively  harmless 
mass  of  scar-tissue,  and,  perhaps,  within  it,  caseous  or 
calcified  matter  also.  But  if  the  tubercle  bacilli  and  their 
poisonous  products  prove  the  stronger,  then  one  is  apt 
to  find  that  the  process  of  fibrosis  is  only  partially 
successful.  The  tuberculous  focus  is  shut  off  in  some 
places  by  fibrous  tissue,  but  the  microbes  break  through 
and  spread  in  others,  so  that  the  mischief  is  being  re- 
paired at  one  spot  but  extending  at  another.  The  various 
stages  and  degrees  oi  the  repair  or  spread  of  tubercu- 
losis as  described  above,  can  be  particularly  well  seen 
in  many  cases  of  chronic  tuberculosis  of  the  lungs. 

The  unit  of  the  tuberculous  lesion  is  the  tubercle, 
as  described  above.  ''  In  practice  it  habitually  happens 

that  many  such  tubercles  fomi  side  by  side. 
Excavation     ^^i^^^^^r  simultaneously  or  by  spread  from  a 

single  original  focus,  with  the  result  that 
a  sizeable  tuberculous  mass  is  formed  by  the  aggrega- 
tion or  spread  by  direct  extension  of  countless  minute 
individual    tubercles.     The   softening   of   such   masses 
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often  goes  farther  than  the  stage  of  caseation,  the 
degenerating  tissue  breaking  clown  into  a  mass  of  semi- 
fluid or  fluid  consistency,  and  forming  the  contents  of 
an  al:)sccss,  walled  round  with  the  fibrous  tissue  pro- 
duced by  growth  of  the  connective  tissue  in  its  imme- 
diate neighbourhood.  The  formation  of  such  an 
abscess  containing  fluid  ddbris,  or  "  pus  "  as  it  is  called, 
is  one  of  the  common  events  of  tuberculosis  of  almost 
any  part  of  the  body.  As  is  well  known,  such  abscesses 
often  make  their  appearances  as  swellings  at  some  part 
of  the  surface  of  the  body,  and  may  break  open  there, 
or  be  opened  by  the  surgeon.  When  this  happens  the 
softened  contents  escape,  leaving  more  or  less  of  a  cavity 
— the  abscess  cavity — behind  them.  In  the  case  of 
tuberculosis  of  the  lungs  such  an  abscess  is  apt  to  open 
of  its  own  accord  into  one  of  the  adjoining  air-passages 
or  bronchi,  and  then  the  contents  will  be  coughed  up 
and  discharged  in  the  sputum.  This  process  leaves 
behind  a  cavity  in  the  affected  lung,  which  is  then  said 
to  be  in  the  stage  of  excavation,  or  cavity-formation, 
a  term  that  is  useful  for  purposes  of  clinical  description. 
This  process,  too,  like  caseation  and  fibrosis,  may  be 
regarded  as  a  mode  of  the  healing  of  tuberculous  lesions, 
although  it  brings  with  it  certain  disadvantages  and 
added  risks  for  the  patient.  At  any  rate,  the  patient 
gets  rid  of  a  quantity  of  poisonous  matter  and  tubercle 
bacilli  in  the  discharge,  while  a  free  exit  for  their  further 
accumulations  and  growth  is  also  afforded.  But  there 
are  certain  disadvantages  attaching  to  cavity-forma- 
tion. If  it  occurs  in  connection  with  bones  or  joints, 
a  space  with  hard  or  rigid  walls  is  formed,  and  is  hardly 
likely  to  close  or  be  filled  up  spontaneously;  but  while 
it  remains  open,  it  will  go  on  discharging  pus  indefinitely, 
and  be  a  constant  drain  on  the  patient's  strength.  An 
unclosed  cavity  in  the  lungs  of  a  phthisical  patient  is  in 
the  same  way  a  constant  source  of  discharge  and  ex- 
pectoration, a  drain  on  his  health  and  strength.  In 
addition,  it  is  a  source  of  danger.     The  lungs  contain  a 
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great  many  bloodvessels,  both  arteries  and  veins,  antl  if 
one  of  these  vessels  on  the  wall  of  the  cavity  is  attacked 
and  perforated  by  the  tuberculous  process,  blood  will 
escape  into  the  cavity,  and  an  attack  of  blood-spitting 
will  ensue. 

The  healing  of  a  tuberculous  abscess-cavity,  however, 
is  not  always  a  matter  for  despair.  It  can  take  place  if 
the  cavity  is  so  situated  that  it  can  collapse,  or  be  made 
to  collapse,  in  such  a  way  that  its  walls  come  together 
and  have  the  opportunity  to  unite.  In  the  case  of 
the  bones,  this  can  never  occur,  and  so  it  is  of  the  utmost 
importance  to  begin  the  treatment  of  tuberculous  disease 
of  the  bones  in  its  earliest  stages,  and  to  prevent  it  from 
advancing  to  the  stage  of  cavity-formation.  In  the  case 
of  the  soft  tissues  of  the  body  these  cavities  can  often 
be  induced  to  heal  up  if  their  treatment  is  conducted 
throughout  on  the  most  careful  aseptic  lines.  In  the 
case  of  the  lungs,  the  healing  of  cavities  may  often  be 
procured  by  the  "  artificial  pneumothorax  "  treatment 
described  on  p.  170. 

If  tubercles  are  formed  on  any  surface  of  the  body, 
whether  external  or  internal,  they  give  rise  to  ulceration 
and  not  abscess-formation  when  they  soften 
and  break  down.  In  this  way  tuberculous 
ulcers  form,  and  such  ulcers  are  of  common  occurrence 
in  tuberculosis  of  the  skin,  of  the  larynx,  or  of  the 
intestine,  for  example. 


CHAPTER  IV 

PREDISPOSITION  AND  IMMUNITY  TO  TUBER- 
CULOSIS 

Inherited  predisposition — Congenital  tuberculosis — Statistical 
tables — Acquired  predisposition — Hereditary  ininuuiity — 
Acquii"ed  immunity. 

During  the  greater  part  of  the  nineteenth  century  an 
"  inherited  predisposition  "  was  very  generally  supposed 
to  be  the  chief  factor  in  the  acquisition  of  tuberculosis 
of  the  lungs.  The  writers  who  believed  it  to  be  con- 
veyed mainly  by  infection,  from  one  person  to  another, 
were  in  a  minority.  It  was  not  till  Koch's  discovery  of 
the  tubercle  bacillus  in  1882  that  light  was  shed  on  the 
very  obscure  problems  involved,  and  since  that  time  the 
relative  positions  of  the  two  factors  have  been  reversed. 
Infection  with  an  adequate  dose  of  tubercle  bacilli  is 
now  known  to  be  the  sine  qua  non  of  tuberculosis.  A 
predisposition  to  the  disease  is  nowadays  widely  believed 
to  be  of  quite  minor  importance. 

From  the  time  of  Hippocrates  onward  it  has  been 
believed  by  medical  men  that  persons  of  a  particular 

physical  type  showed  a  certain  susceptibility 

PreSos^  *"  plithisis— a  predisposition  to  tuberculosis. 

tion.       Such  a  view  deserves  careful  consideration  by 

virtue  of  its  authority  and  persistence,  if  for  no 
other  reasons,  and  cannot  be  summarily  dismissed  as  a 
figment  of  the  imagination.  The  inherited  predisposition 
to  tuberculosis  was  a  hypothetical  anomaly  of  the  con- 
stitution that  made  it  particularly  prone  to  chronic 
inflammatory  diseases,  of  which  tuberculosis  was  the 

35 


36  TUBERCULOSIS 

most  important.     It  was  hereditary,  handed  on  from 
the  tuberculous  parent  to  the  cliild.     Such  a  child  was 
described  as  "  scrofulous,"  a  term  that  may  nowadays 
be  rendered  in  this  context  "  prone   to    tuberculosis," 
though  it  also  included  the  children  who  had  swellings 
of    their    lymphatic    glands    that    were    attributed    to 
"  scrofula,"  but  since  Koch's  discovery  have  been  proved 
to  bo  due   to   tuberculosis.     One   can  easily  see   how 
natural  it  was  to  assume  an  inherited  predisposition  at 
a  time  when  the  infectious  nature  of  tuberculosis  was 
still  unproven,  or  even  unsuspected.    The  fact  that  tuber- 
culosis ran  in  families,  and  was  handed  on  from  parents 
to   children,   was  notorious.     The   medical   authorities 
of  the  seventeenth,  eighteenth,   and  early  nineteenth 
centuries  believed  firmly  that  certain  "  constitutions  " 
or  "  habits  of  body  "  went  with  a  tendency  to  certain 
types  of  disease — gouty,  nervous,  rheumatic,  scrofulous, 
and  so  on — and  they  had  every  reason  to  suppose  that 
their  theory  of  inheritance  was  correct,  or,  at  any  rate, 
superior  to  all  others,  until  it  was  replaced  by  a  better. 
This  replacement  has  now  taken  place  in  many  depart- 
ments of  medicine,  and  the  more  we  learn  about  bacterial 
infections,  the  less  do  we  depend  upon  "  constitutional 
defects  "  for  the  explanation  of  the  increasing  number 
of  diseases  that  now  appear  to  be  bacterial  in  origin. 

At  the  present  time  the  overwhelming  importance  of 
infection  in  tuberculosis  is  better  appreciated.  There 
is  no  tuberculosis  without  infection  with  tubercle  bacilli. 
The  familial  character  of  the  disease  is  mainly  explained 
by  the  greatly  increased  opportunities  of  infection  met 
with  in  houses  where  one  of  the  parents  is  tuberculous. 
The  inherited  predisposition  has  been  thought  to  be 
transmitted  in  two  different  ways.  One  view  is  that 
the  child  has  been  already  infected  with  the  parental 
tubercle  bacilli  by  the  time  it  is  born;  the  other,  that  it 
inherits  a  tendency  to  pick  up  tuberculosis  more  readily 
than  other  children  who  lack  this  predisposition.  It  is 
worth  while  to  consider  how  far  either  of  these  views  is 
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supported  l-jy  observed  facts,  for  it  is  l)y  them  that  the 
question  of  inheritance  versus  infection  must  be  settled. 
If  it  is  the  case  that  the  offspring  of  tuberculous 
parents  are  already  infected  with  tubercle  bacilli  at  birth, 
by  antenatal  infection,  direct  evidence  of  the 
Tub"fc"i*^i    ^^^^  should  be  obtained  at  the  examinations 
its  Rarity. '  made  on  infants  in  the  post-mortem  room, 
or,  in  the  case  of  animals,  in  the  laboratory 
and   slaughter  -  house.      If   tuberculosis  is  often   con- 
genital, even  the  youngest  children  or  animals  should 
die  of  tuberculosis  and  show  the  characteristic  lesions, 
and  such  instances  should  be  common.    But  experience 
shows  that  this  is  not  the  case.     Tuberculosis,  though 
not  unknown,  is  extremely  rare  before  the  age  of  three 
months,  and  occurs  with  increasing  frequency  as  the 
infant  grows  into  the  child,  the  longer  the  time  during 
which  it  has  the  opportunity  to  become  infected  with 
an  adequate  dose  of  tubercle  bacilli.     The  point  is  well 
brought  out  by  the  following  table,  quoted  from  the 
German  work  of  Cornet,  founded  on  observations  made 
in  children's  hospitals  in  Berlin  : 


Tuberculosis 

IN  Infants  and  Children. 

Ages  of  the  Infants  and  Childr 

Nunilier 
'  ■         examined. 

Tuberculosis 
found. 

Percentage. 

Born  dead  and  i  day  ol 

d                 1 84 

0 

0 

I  day  to  4  weeks 

250 

0 

0 

I  to  2  months 

52 

0 

0 

2   „   3 

33 

2 

6 

3  ,.  6        „ 

76 

8 

10 

6  ,.  9        „ 

88 

15 

17 

9    ,-    12       ,, 

65 

18 

28 

I   , ,  2  years 

311 

83 

27 

2   „   3      .. 

189 

56 

30 

3  ..  4     .. 

160 

51 

32 

■1   ,,  5     ., 

134 

30 

23 

Total 

1,542 

263 

17 
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Clearly,  then,  the  rarity  of  visible  tuberculosis  in  Berlin 
children  under  three  months  of  age  is  incontestable.  It 
was  found  only  twice  in  the  519  cases  in  the  first  four 
columns  of  the  table  above.  Cornet  gives  very  similar 
figures  for  the  incidence  of  tuberculosis  in  cattle  in 
Saxony,  where  the  inspection  of  meat  by  the  sanitary 
authority  is  compulsory,  so  that  the  figures  quoted  below 
may  be  trusted : 

Tuberculosis  in  Calves  and  Cows. 


Ages  of  the  Calves  and  Cows. 

Number 
examined. 

Tuberculosis 
found, 

Percentage. 

Up  to  6  weeks     .  . 
G  weeks  to  i  year 
I  to  3  years 
3  to  6  years 
Over  6  years 

120,490 
665 

6,328 

13.307 
11,101 

3 
I 

440 

1,285 

1,881 

0-0025 
0-015 

7 
10 

17 

The  conclusion  must  be  drawn  that  infection  with  tuber- 
culosis before  birth  is  very  rare  in  l)oth  human  Ivings 
and  cattle,  unless  it  be  assumed  that  the  infection 
habitually  lies  latent,  and  gives  no  evidence  of  its 
presence  for  months  and  years.  Further  evidence  that 
infection  rather  than  inherited  predisposition  is  the 
main  factor  in  bringing  tuberculosis  into  being,  is  shown 
from  statistics  drawn  from  orphanages  and  children's 
homes.  Such  establishments  are  largely  filled  by  the 
children  of  tuberculous  parents,  but  do  not  show  an 
abnormally  high  mortality  from  tuberculosis.  This  fact 
is  inexplicable  if  predisposition  is  an  important  factor 
in  the  causation  of  tuberculosis.  But  it  is  quite  naturally 
explained  when  it  is  remembered  that  such  children  or 
orphans  of  tuberculous  parents  have  been  withdrawn 
from  the  constant  opportunities  for  infection  afforded 
by  their  own  homes,  and  have  been  placed  in  more 
wholesome  surroundings  that  are  presumably  free  from 
infectious  cases  of  consumption. 

The  second  view,  that  there  is  an  inherited  constitu- 
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tional  tendency  in  the  children  of  tuberculous  parents 
that  makes   them   more  readily   infected  by  tubercle 
bacilli,  still  meets  with  a  large,  though  probably  de- 
creasing, measure  of  belief.     It  is  a  view  that  does  not 
lend  itself  to  objective  proof  or  disproof,  and  can  never 
be  attacked  in  the  case  of  human  beings  by  the  experi- 
mental method  that  is  perhaps  the  only  method  by 
which  it  could  be  solved  satisfactorily.     General  evidence 
in  its  favour  has  long  been  adduced  in  the  shape  of  the 
habitits  pJUhisicus,  or  phthisical   habit   of   body.     For 
many  centuries  it  has  been  supposed  that  flat-chested 
people,  with  projecting  shoulder-blades  and  deep  hollows 
above  and  below  their  collar-bones,  with  pallid  and  thin 
skins,  often  with  particularly  fine  hair  and  clear  com- 
plexions, were  particularly  prone  to  tuberculosis.     But 
such  naked-eye  generalisations  will  not  stand  the  test 
of   experience,   and   cannot  be  accepted    as   evidence 
of  a  tendency  to  consumption.     It  is  true  that  many 
of  these  features  were  and  are  commonly  seen  in  the 
phthisical,  but  no  less  true  that  they  are  oftener  absent; 
contrariwise,  they  are  often  present  in  persons  who  are 
free  from  tuberculosis  and  are  bom  of  healthy  parents. 
There  must  be  many  causes  besides  tuberculosis  that 
produce  the  so-called  phthisical  habit  of  body.     One 
may  mention  here  such  disorders  of  infancy  and  child- 
hood   as  malnutrition,  rickets  and  adenoids,  and  up- 
bringing in  particularly  insanitary  surroundings. 

Another  line  of  evidence  on  this  disputed  point  is  the 
statistical.  If  it  can  be  shown  that  a  large  percentage 
of  the  parents  and  near  relations  of  phthisical  patients 
have  consumption,  the  deduction  is  often  drawn  (and 
wrongly  drawn)  that  hereditary  predisposition  is  for 
that  reason  an  important  factor  in  the  causation  of 
phthisis.  Various  observers  have  found  a  history  of 
parental  phthisis  in  from  25  to  33  per  cent,  of  a  very 
large  number  of  consumptive  patients;  when  grand- 
parents and  collaterals  were  included,  Squire  found  the 
percentage  of  heredity  over  62  per  cent.     But  these 
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percentages,  though  apparently  large,  arc  not  enough 
to  prove  that  hereditary  predisposition  exists.     News- 
holme  made  careful  inquiries  on  similar  lines  into  the 
family  histories  of  lOO  scarlet-fever  patients,  and  found 
that  32  of  them  gave  a  history  of  parental  scarlet  fever; 
yet  nobody  would  argue  from  this  that  scarlet  fever  is  a 
hereditary  disease.     It  must  be  remembered  that  the 
child  who  has  a  tuberculous  parent  and  lives  at  home  is 
constantly  exposed   to   the   danger  of   infection   with 
parental  tubercle  bacilli.     The  compilers  of  statistics 
that  are  intended  to  prove  the  prime  importance  of  a 
hereditary  predisposition  to  tuberculosis  have  often  over- 
looked the  significance  of  such  increased  opportunities 
for  infection.     Thus  Pearson,  in  a  preliminary   study 
(1907)  of  the  inheritance  factor  in  pulmonary  tuber- 
culosis, was   led   by  his  unimpeachable   mathematical 
methods  to  conclude  that  for  the  artisan  class  this  factor 
was  far  more  important  than  the  infection  factor.     In 
a  later  publication  he  emphasises  the  ubiquity  of  the 
infection,  and  decides  that  the  question  whether  the 
bulk  of  mankind  escapes  lethal  tuberculosis  by  acquired 
or  inherited  immunity  can  only  be  ascertained  l^y  a 
statistical  study  of  inheritance  and  environment.     He 
concludes  that  the  infection  factor  is  of  quite  minor 
importance,  for  hardly  anybody  living  in  our  modern 
social  conditions  can  escape  tuberculosis  at  some  time 
of  his  life  or  another.     He  believes  that  the  decline  in  the 
death-rate  from  phthisis  is  due  to  many  years  of  heavy 
phthisis  mortality,  leaving  us  with  a  more  immune  and 
resistant  population,  and  is  not  a  result  of  the  labours 
of  the  medical  profession  and  the  public  health  officer. 

The  hereditary  predisposition  alleged  to  exist  in  the 
case  of  tuberculosis  may  be  regarded,  then,  as  a  com- 
paratively unimportant  factor  in  its  occur- 
disposUion.^'  i"*-'"cx;  or  spread.     But  there  is  another  form 
of  predisposition  to  it  that  is  of  more  serious 
import,  and  that  is  the  acquired  predisposition  that 
comes  from  following  certain  trades  and  occupations, 
and  in  other  cases  is  associated  with  certain  diseases. 
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Stone-masons  and  other  workers  who  are  constantly 
exposed  to  the  inhalation  of  sharp  and  cutting  particles 
of  dust  in  masons'  yards,  coal-mines,  gold-mines,  and 
the  like,  are  undoubtedly  more  prone  to  tuberculosis, 
ceteris  paribus,  than  other  people:   the  sharp  particles 
injure  their  lungs  (p.  62).    Tailors  are  apt  to  sit  working 
for  long  hours  in  constrained  positions  that  make  the  free 
play  of  the  lungs  in  breathing  impossible,  so  that  the 
lungs  (and  particularly  their  uppermost  parts)  become 
less  able  to  resist  infection.     Again,  there  are  certain 
diseases  which  make  their  victims  more  prone  to  catch 
tuberculosis  than  nonnal  people.     Diabetes  and  chronic 
alcoholism  may  be  mentioned  here  as  two  disorders 
that  lower  the  resisting  powers  of  the  body  generally, 
and  appear  to  make  their  victims  particularly  liable  to 
consumption  as  well   as    to  other  infectious  troubles. 
Measles,  whooping-cough,  and  influenza  all  leave  behind 
them,  for  a  time,  at  any  rate,  an  increased  liability  to 
tuberculosis,  no  doubt  as  a  result  of  the  local  injury 
they  have  inflicted  on  the  lungs.     Chronic  malnutrition, 
again,  undoubtedly  lowers  the  resisting  powers  of  the 
individual,  and  so  makes  him  more  prone  to  succumb 
to  infection  with  tubercle  bacilli  by  temporarily  lessening 
the  amount  of  the  minimum  adequate  dose. 

Natural   immunity,   or  insusceptibility,   to   tubercu- 
losis is  not  possessed  by  any  race  of  men  or  mammals 

Immunitv  ^°  ^^^  ^^  ^^  known.  Given  an  adequate  dose 
of  tubercle  bacilli,  any  hmnan  being  or 
mammal  would  be  infected  and  succumb.  But  there 
can  be  no  doubt  that  different  degrees  of  susceptibility 
to  tuberculosis  are  shown  by  different  human  beings, 
just  as  is  the  case  (p.  27)  with  different  animals  of  the 
same  species,  although  no  experimental  or  clinical  evi- 
dence to  prove  it  can  be  produced.  In  the  case  of  avian 
tubercle  bacilli,  the  barn-yard  fowl,  pigeon,  and  rabbit 
are  very  susceptible;  while  geese,  ducks,  and  guinea- 
pigs  are  very  resistant  to  infection,  and  may  he  said 
to  possess  a  tolerable  degree  of  immunity  to  it.  But 
the  guinea-pig  is  readily  killed  by  tubercle  bacilli  of 
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cither  the  human  or  the  bovine  type;  its  immunity  to 
these  is  of  so  low  a  degree  as  to  be  practically  non- 
existent. The  degree  of  immunity,  or,  as  it  is  more 
loosely  called,  "  resisting  power,"  of  human  beings  to 
infection  with  tuberculosis  is  a  vague  and  immeasurable 
quantity  that  docs  not  lend  itself  to  exact  analysis  or 
expression.  Yet  it  is  of  the  highest  importance  from 
the  practical  point  of  view,  as  will  be  seen  when  it  is 
considered  that  tubercle  bacilli  are  almost  ubiquitous, 
and  the  opportunities  for  infection  with  them  numerous. 
Indeed,  several  clinical  authorities  have  remarked  that 
phthisis  runs  a  more  favourable  course  when  it  occurs  in 
people  who  have  family  histories  of  tuberculosis;  but 
whether  the  improved  outlook  is  due  to  a  natural  or  an 
acquired  immunity  in  such  patients  is  not  certain. 

It  is  well  known  that  in  a  good  many  diseases  one  ^ 
attack  protects  against  another.     For  example,  a  child 
that  has  had  measles  or  scarlet  fever  is  much 
immunS    ^^^^  likely  to  pick  up  these  diseases  again  (and 
have  a  second  attack)  than  a  child  who  has 
not  had  them.     How  far  is  this  the  case  with  tubercu- 
losis ?     Is  there  any  evidence  to  show  that  a  child  who 
has  become  infected  with  tubercle  bacilli  and  has  re- 
covered, as  most  children  have  before  they  leave  school, 
is  less  prone  to  infection  with  tvibercle  bacilli  than  a 
child  of  the  same  age  who  has  never  been  through  an 
attack  of  tuberculosis  ? 

Trustworthy  evidence  upon  this  point  is  wanting.  It 
could  only  be  settled  definitely  by  the  method  of  direct 
experiment,  and  that  can  never  be  applied.  But  a 
quantity  of  clinical  testimony  makes  it  very  probable 
that  an  early  mild  attack  of  tuberculosis,  commonly  so 
mild  as  to  pass  unrecognised,  really  does  impart  a  valu- 
able degree  of  acquired  immunity  to  sul)scqiicnt  infec- 
tions with  tubercle  bacilli.  It  is  generally  believed  that 
a  previous  attack  of  scrofula,  or  tuberculosis  of  the 
lymphatic  glands,  makes  children  and  young  adults 
more  resistant  to  phthisis  should  they  chance  to  develop 
it.     In  the  later  years  of  childhood  the  death-rate  from 
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tuberculosis  in  all  forms  is  remarkably  low,  and  this 
may  well  be  due  to  an  immunity  acquired  as  has  just 
been  indicated.  Conversely,  it  has  often  been  noted 
that  adults  who  have  been  brought  up  and  have  lived 
in  countries  or  districts  relatively  free  from  tuberculosis, 
fall  a  ready  prey  to  the  disease  should  they  have  the 
misfortune  to  migrate  into  a  crowded  town  and  become 
infected.  The  fact  may  be  explained  by  their  failure, 
from  want  of  opportunity,  to  acquire  an  increased 
immunity  by  means  of  a  mild  tuberculous  infection 
during  childhood. 

It  would  appear,  therefore,  that  this  acquired  immunity 
to  tuberculosis  is  a  valuable  asset  to  children  of  the 
present  day.  It  may  be  acquired  by  a  mild  infection 
with  tubercle  bacilli  of  either  the  human  or  the  bovine 
type.  Now,  there  can  be  no  doubt  that  the  bovine  type 
of  bacillus  is  much  less  virulent  to  human  beings  tlian 
the  human  type.  Hence,  if  children  are  to  be  infected 
with  tuberculosis,  it  is  clearly  better  that  they  should  be 
infected  with  bacilli  of  the  bovine  rather  than  the  human 
type.  The  circumstances  of  daily  life  being  as  they  are, 
at  present,  this  infection  with  small  doses  of  bovine 
bacilli  is  normally,  or  even  naturally,  brought  about  by 
the  consumption  of  raw  milk  and  other  fresh  dairy 
products.  Many  scores  of  millions  of  gallons  of  milk 
containing  bovine  tubercle  bacilli  must  be  consumed 
annually  in  Great  Britain.  Considering  the  quantities 
in  which  such  milk  is  consumed,  one  must  admit  that 
the  number  of  instances  in  which  it  gives  rise  to  crippling 
or  fatal  forms  of  tulierculosis  in  infants  and  children  is 
comparatively  small.  Tuberculous  milk  is  commonly 
regarded  as  an  unmixed  curse  in  the  community;  but  if 
the  line  of  argument  developed  above  is  sound,  it  would 
seem  that  such  milk  is  not  without  its  advantages  A 
mild  infection  with  bovine  tubercle  l^acilli  conveyed  in 
milk  may  protect  the  adolescent  or  adult  against  infec- 
tion with  the  more  virulent  bacilli  of  the  human  type 
in  later  years. 


CHAPTER  V 

TIIK  PATHS  OF  INFFXTION  IN  TUBERCULOSIS 

Congenital  tuberculosis — Inoculation  tuberculosis — Inhalation 
tuberculosis — Imlirect  inhalation  tuberculosis — Ingestion 
tul:)erculosis — Inhalation  tuberculosis  and  the  lymphatic 
system — Observations  in  man— Special  vulnerability  of  the 
lungs — Summary  and  conclusion  —  The  infectivity  of 
phthisis. 

Now  that  public  as  well  as  private  funds  are  being  so 
extensively  devoted  to  the  extermination  of  tuberculosis, 
it  is  of  the  greatest  importance  that  the  exact  mode  in 
which  people  l)ecome  infected  with  it  should  be  under- 
stood. Until  the  ways  in  which  tubercle  bacilli  enter 
the  human  body  arc  known,  it  is  impossil)le  to  devise 
precise  sanitary  methods  to  combat  the  infection.  To 
avoid  a  danger  one  must  know  from  what  quarter  it 
threatens. 

There  arc  four  paths  of  infection  with  tuberculosis, 
two  of  them  highly  important,  two  trivial  and  from  the 
practical  point  of  view  negligible.  The  latter  may  be 
dismissed  brielly,  and  so  will  be  considered  hrst. 

The  occurrence  of  congenital  tuberculosis  has  been 

considered  already  on  p.  37.     As  has  been  pointed  out, 

it  is  very  rare  to  hnd  an  infant  already  in- 

congenltai     f^,^.^^^|  ^^,j^,^   tuberculosis   at   l)irth,   so   that 

Tuberculosis.  .,    ,    ,    ,  ,      •  <•      n       1 

congenital   tuberculosis  may  practically    l)e 

neglected  entirely. 

Tuberculosis  is  an  inocula1)le  disease,  and  if  tubercle 
bacilli  are  riibl)cd  or  otiierwise  introducetl  into  the 
skin  or  superficial  tissues  in  adequate  amount,  they  are 
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able  to  establish  themselves  there,  and  to  give  rise  to  a 
local  tuberculous  lesion.  It  is  in  this  way  that  lupus,  the 
usual  form  of  tuberculosis  of  the  skin,  origin- 
Tubercuios'^  ^*^^-  Another  fonn  of  cutaneous  tubcrcu- 
*  losis  is  met  with  in  pathologists  and  others 
whose  duty  it  may  be  to  handle  tuberculous  organs  or 
tissues  in  the  post-mortem  room,  and  in  veterinary 
surgeons  and  butchers.  It  is  of  interest  to  note  that 
the  great  French  physician  Laennec  contracted  and 
recovered  from  this  form  of  infection  with  tuberculosis, 
without  recognising  that  tuberculosis  is  an  infectious 
disease.  But  inoculation  tuberculosis  is  not  very 
common,  or  dangerous  to  life,  does  not  often  give  rise 
to  other  and  more  fatal  forms  of  tuberculosis,  and  is  only 
to  a  slight  degree  infectious  to  others.  For  these  reasons 
it  does  not  demand  any  serious  consideration  when  the 
paths  of  infection  in  tuberculosis  are  being  discussed. 

The  two  important  modes  of  infection  are  by  the  in- 
halation of  tubercle  bacilli  into  the  thi"oat  and  lungs, 
and  by  the  swallowing  or  ingestion  of  them  with  food  or 
drink  into  the  stomach.  There  has  been  a  great  deal  of 
discussion  as  to  which  of  these  two  processes  is  the  com- 
monest, and  many  people  would  say  that  the  question 
is  still  unsettled.  Clearly  it  is  of  the  greatest  impor- 
tance that  we  should  be  on  firm  ground  here  when  the 
prevention  of  the  spread  of  tuberculosis  has  to  be  con- 
sidered. For  if,  on  the  one  hand,  the  disease  is  caught 
by  the  inhalation  into  the  lungs  of  tubercle  bacilli 
floating  in  the  air,  the  way  to  prevent  it  from  spreading 
will  be  to  promote  ventilation  and  to  prevent  the  sputum 
of  consumptive  patients  from  getting  into  the  air.  If, 
on  the  other  hand,  infection  with  tuberculosis  is  due  to 
the  presence  of  tubercle  bacilli  in  food  and  drink,  par- 
ticularly meat  and  milk,  the  precautions  to  be  taken 
will  be  quite  different,  and  careful  examination  and 
control  of  the  food-supply  will  be  the  first  requisites. 
The  problem  is  one  upon  which  experimental  research 
has  shed  a  great  deal  of  light. 
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According  to  the  commonly  accepted  view,  tubercu- 
losis is  caught  by  the  breathing  in  of  air  containing 
tubercle  bacilli.  The  bacilli  may  either  pass 
Tuberculosis  ^^"  through  the  air-passages  until  they  reach 
*  the  lungs,  and  there  give  rise  to  pulmonary 
tuberculosis ;  or  they  may  lodge  on  the  mucous  membrane 
that  lines  the  throat  and  air-passages,  and  thence  make 
their  way  hrst  into  the  minute  capillary  bloodvessels 
or  the  lymphatic  channels,  later  on  being  carried  to  the 
lungs  and  other  parts  of  the  body,  where  they  give  rise 
to  tuberculous  lesions.  The  first  of  these  views  was 
advanced  by  Villemin  in  the  sixties  of  last  century,  and 
was  taken  as  proved  when  Koch  later  published  a  series 
of  over  200  inhalation  experiments  in  which  animals  were 
made  to  breathe  air  in  which  pure  cultures  of  tubercle 
bacilli  were  suspended  in  the  form  of  a  fine  dust.  Every 
one  of  these  animals  died  of  tuberculosis  of  the  lungs, 
and  Koch  came  to  the  conclusion  tliat  pulmonary 
tuberculosis  in  man  was  due  to  the  inhalation  of  dried 
and  powdered  tuberculous  sputum.  Experiments  of 
this  nature  have  been  repeated  by  other  bacteriologists, 
some  in  France  with  a  negative  result,  the  majority 
with  a  positive.  The  negative  results  cannot  be  taken 
as  disproving  inhalation  tuberculosis;  one  can  only 
deduce  from  them  the  fact  that  for  one  reason  or 
another  the  animals  employed  failed  to  pick  up  an  ade- 
quate dose  of  tubercle  bacilli,  and  so  escaped  infection. 
In  an  admirable  series  of  experiliients  made  by  Findel 
in  1907,  Koch's  results  received  a  general  confirmation; 
and,  in  addition,  the  experiments  were  so  contrived  that 
an  idea  of  the  number  of  tubercle  bacilli  inhaled  by 
each  animal  could  be  obtained.  Eighty-three  guinea- 
pigs  were  employed,  and  were  caused  to  inhale  tubercle 
bacilli  varying  from  290,000  to  20  in  nmnber.  It  was 
found  that  all  those  inhaling  down  to  as  few  as  62  Imcilli 
developed  tuberculosis  of  the  lungs,  while  two  of  the 
six  animals  receiving  smaller  doses  of  the  bacilli  were 
also  infected.     Young  guinea-pigs  were  much  less  re- 
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sistant  than  old,  and  might  contract  tubcrculcjsis  of  the 
lungs  from  the  inhalation  of  even  a  single  tubercle 
bacillus.  Pfeiffer  and  Fricdberger,  in  a  series  of  some- 
what similar  experiments,  caused  twenty-nine  animals  to 
breathe  air  into  which  an  emulsion  of  tubercle  bacilli  had 
been  sprayed.  It  was  calculated  that  each  animal  inhaled 
considerably  less  than  3,000  of  the  bacilli,  yet  twenty-two 
of  them  contracted  tuberculosis  of  the  lungs  in  conse- 
quence. Of  course,  it  is  true  that  experimental  results 
such  as  these,  and  the  deductions  drawn  from  them, 
cannot  be  transferred  directly  from  animals  to  man  ;  but 
at  any  rate  they  show  how  readily  inhalation  tuberculosis 
may  occur  in  such  animals. 

In  the  experiments  described  above  there  were  reasons 
for   believing   that   the    inhaled   tubercle    bacilli    were 
carried,  with  the  air  that  bore  them,  directly 
laharr*      "^^*^  ^^^^  lungs.     But  it  has  been  argued  that 
Tuberculosis,  the  lungs  may  be  infected  with  bacteria  by 
an  indirect  route  also.     The  bacteria  may, 
it  has  been  said,  be  deposited  first  on  the  mucous  mem- 
brane lining  the  air-passages,  and  be  carried  thence  to  the 
lymphatic  glands  in  the  neighbourhood,  going  on  by  the 
blood-stream  in  the  arteries,  or  by  the  lymph-stream  in 
the  lymphatic  channels,  until  they  finally  reach  the  lungs. 
The  question  has  been  much  debated,  and  cannot  be 
taken  as  settled  either  way;  it  will  be  referred  to  again 
below. 

Ingestion  tuberculosis,  or  tuberculosis  due  to  the 
swallowing  of  tubercle  bacilli  in  food  and  drink,  is  cer- 
tainly not  rare  in  infants  and  children.  The 
Tuberculosis  frequency  with  which  it  occurs  in  adults  has 
'  been,  and  still  is,  much  disputed.  The 
question  was  brought  to  the  front  by  von  Behring  in  his 
address  at  Cassel  in  1903,  when  he  put  forward  the 
extreme  view  that  the  chief  cause  of  consumption  in 
man  is  the  tubercle-infected  milk  he  drank  when  a  child. 
So  revolutionary  a  theory  as  this,  when  advanced  by 
such  an  eminent  man  of  science,  was  bound  to  attract 
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general  attention,  and  to  give  rise  to  a  vast  amount  of 
experimental  investigation.  Defenders  of  the  inhala- 
tion theory  were  up  in  arms  against  it. 

Experiment  showed  that  if  animals  were  fed  with 
large  numbers  of  tubercle  bacilli  they  became  infected 
with  tuberculosis,  and  brought  to  light  the  fact  that  the 
dose  of  bacilli  required  here  might  be  thousands  of 
times  bigger  than  the  dose  needed  to  cause  tuberculosis 
by  inhalation.  For  example,  Findel  found  that  the  in- 
halation of  about  5  million  tubercle  bacilli  produced 
extensive  tuberculosis  in  the  lungs  of  a  dog,  whereas 
6,000  million  given  to  it  by  the  stomach-tube  had  no 
effect  whatever.  In  the  case  of  guinea-pigs,  animeds  far 
more  sensitive  to  infection  with  tuberculosis,  doses  of 
from  19,000  to  380,000  tubercle  bacilli  given  in  the  food 
were  harmless  to  a  series  of  fourteen  of  them ;  whereas  the 
inhalation  of  any  number  of  the  bacilli  over  62,  as 
has  been  mentioned  above,  was  sufficient  to  cause 
tuberculosis  of  the  lungs  in  the  adult  guinea-pig. 
Indeed,  it  was  found  necessary  to  feed  the  guinea-pig 
with  no  less  than  about  35  million  tubercle  bacilli 
to  give  it  an  ingestion  tuberculosis.  Similar  results  have 
been  recorded  by  other  observers ;  in  one  series  of  experi- 
ments, twenty-eight  guinea-pigs  were  fed  with  something 
over  3  mihion  tubercle  bacilli  apiece,  with  the  result  that 
twenty-one  of  them  failed  to  develop  any  form  of  tuber- 
culosis at  all,  and  only  four  exhibited  tuberculosis  as  a 
consequence  of  the  ingestion  of  this  great  number  of 
bacilh.  Even  with  these  four  the  matter  was  not  quite 
straightforward,  for  with  two  of  the  animals  there  were 
reasons  for  supposing  that  the  tubercle  bacilh  had 
reached  the  lungs  not  from  the  stomach,  into  which 
they  had  been  introduced  by  means  of  a  stomach- tube, 
but  by  the  accidental  inhalation  of  fluid  containing  some 
of  the  bacilli  from  the  mouth  into  the  air-passages,  and 
thence  on  into  the  lungs. 

The  experiments  just  described  were  made  with  dogs 
and  guinea-pigs.     Similar  experiments  have  been  carried 
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out  by  other  observers  on  rabbits,  cats,  goats,  and  other 
animals,   all   with   more   or  less  similar  results.     The 
ingested  tubercle  bacilli  pass  on  from  the  stomach  to 
the  intestine,  and  thence  may  get  out  into  the  blood- 
stream or  lymphatic  system  if  the  dose  of  them  is  large 
enough  to  infect  the  animal.     The  bacilh  that  thus 
make  their  way  into  the  blood  are  carried  with  it  to  all 
parts  of  the  body,  including  the  lungs,  and  it  is  in  the 
lungs  that  they  tend  to  settle  and  produce  tuberculous 
lesions.     Those  that  find  their  way  from  the  intestine 
into  the  lymphatic  channels  are  carried  into  the  neigh- 
bouring lymphatic  glands,  the  glands  of  the  mesentery 
in  particular,  and  if  the  infecting  dose  of  bacilli  has  been 
adequate,  render  these  glands  tuberculous.     The  curious 
and   unexpected    fact   that    tubercle   bacilli   can   pass 
through   the    mucous    membrane   lining   the   intestine 
while  it  is  intact,  and  without  causing  any  local  injury 
to  it,  has  been  proved  over  and  over  again  in  these 
experiments.     Attention  must  be  directed  once  more 
to  the  great  number — millions — of  tubercle  bacilli  re- 
quired to  set  up  tuberculosis  when  they  are  given  to  an 
animal  in  its  food,  as  compared  with  the  relatively  small 
number  needed  to  infect  it  by  inhalation  into  the  lungs. 
It  looks  as  if  the  defensive  or  protective  mechanism  of 
the  alimentary  tract  was  far  better  developed  than  that 
of  the  air-passages  and  lungs. 

It  is  necessary  to  return  for  a  moment  to  inhalation 
tuberculosis  at  this  point.  As  was  mentioned  above 
(p.  47),  it  has  been  found  that  tubercle  bacilli  inhaled 

in  the  air  may  be  deposited  in  the  back  of 

Tuberculosis  ^^^^  mouth  and  throat,  and  so  fail  to  reach 

and  the      the  lungs.     These  bacilli  may  be  absorbed 

^s™t'^^*^°    through  the  intact  mucous  membrane  here, 

and  reach  the  neighbouring  lymphatic  glands 
in  the  neck.  It  is  probable  that  they  often  do  this  by 
way  of  the  tonsils,  and  that  the  "  enlarged  tuberculous 
glands  in  the  neck  "  that  are  so  common  in  childhood 
represent  the  results  of  this  process  of  absorption  through 
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the  tonsils.  No  doubt  tubercle  bacilli  taken  into  the 
mouth,  not  with  the  air,  but  with  food  or  milk,  may 
reach  the  lymphatic  glands  of  the  neck  in  the  same  way. 
But  the  infection  does  not  necessarily  stop  here,  and 
there  are  good  reasons  for  supposing  that  the  bacilli  may 
pass  on  from  the  glands  in  the  neck  to  those  that  lie  at 
the  roots  of  the  lungs  in  the  thorax,  and,  still  further, 
to  the  glands  of  the  intestines  and  mesentery  in  the 
abdomen.  In  other  words,  it  is  possible  for  tubercle 
bacilli  reaching  the  mouth  and  throat  to  be  absorbed 
there,  and  to  be  carried  off  in  the  lymphatic  channels 
to  such  distant  and  important  organs  as  the  lungs  and 
intestines,  and  to  set  up  tuberculosis  in  them,  without 
leaving  conspicuous  or  even  definite  evidence  of  the 
channel  along  which  they  have  passed.  As  a  further 
complication  of  this  difficult  matter,  it  has  been  argued, 
with  some  show  of  truth,  that  the  bacilli,  after  reaching 
the  glands,  may  leave  them  to  enter  the  blood-stream, 
when,  of  course,  they  would  be  carried  in  the  circulating 
blood  to  all  parts  of  the  body,  including  the  lungs,  and 
might  be  deposited,  and  set  up  a  tuberculous  lesion 
in  any  of  the  organs  or  tissues. 

All  the  experiments  and  considerations  detailed  in 
the  last  few  pages  have  been  based  upon  phenomena 

observed  in  animals,  and  it  is  an  axiom  that 
nrMan   ^  to  transfer  the  results  of  animal  experiments 

directly  to  the  case  of  man  is  rarely  satis- 
factory. The  experimental  infection  of  human  beings 
with  tuberculosis  being  obviously  impossil)le,  it  becomes 
necessary  to  look  for  other  evidences  whereby  the  paths 
of  his  infection  with  tuberculosis  can  be  tracked  out. 
These  evidences,  such  as  they  are,  have  been  afforded 
by  the  post-mortem  examinations  conducted  by  patholo- 
gists, who  have  made  it  their  business  to  note  the  situa- 
tions in  which  tuberculous  lesions  occur  in  human  beings, 
antl  to  infer  from  the  exact  ajipcarances  of  such  lesions 
how  long  they  have  existed,  and  which  of  them  may  be 
regarded  as  primary,  the  earliest  to  develop. 


THE  PATHS  OF  INFECTION  51 

What  light  do  these  studies  throw  upon  the  paths  of 
tuberculous  infection  in  man  ?  So  far  as  infants  and 
children  are  concerned,  it  is  agreed  that  the  prime 
tuberculous  lesion  is  habitually  in  the  abdominal  lym- 
phatic glands,  those  of  the  mesentery.  It  is  not  unusual 
to  find  that  the  mesenteric  glands  of  children  apparently 
free  from  any  tuberculous  taint  do  contain,  as  a  matter 
of  fact,  virulent  tubercle  bacilli,  whether  of  the  human 
or  the  bovine  type.  The  post-mortem  observations  on 
this  point  made  in  different  countries  show  rather  wide 
variations,  the  percentage  of  children  with  primary 
abdominal  tuberculosis  being  given  by  various  observers 
as  o,  I,  9,  16,  25,  38,  for  example.  To  reconcile  such 
divergent  results  seems  to  be  impossible.  The  assump- 
tion has  generally  been  made  that  if  the  primary  seat 
of  tuberculosis  is  in  the  abdomen,  the  infection  has  been 
picked  up  by  way  of  ingestion,  and  presumably  from 
milk.  But  even  this  assumption  cannot  be  rigidly 
upheld  when  it  is  remembered  that  it  is  possible  for 
tubercle  bacilli  that  have  been  inhaled  to  make  their 
way  to  the  mesenteric  lymph  glands  before  they  cause 
any  manifest  tuberculous  lesion.  The  percentage  of 
cases  in  which  the  prime  lesion  is  in  the  lungs  of  tuber- 
culous children  is  much  smaller,  a  fact  which  suggests 
that  their  infection  by  the  inhalation  of  tubercle  bacilli 
is  not  so  common  as  their  infection  by  ingestion.  But 
here,  again,  it  must  be  remembered  that  reasons  have 
been  produced  for  believing  that  ingested  tubercle 
bacilli  may  make  their  way  (cither  in  the  blood-stream 
or  by  the  lymphatic  channels)  to  the  lungs  before  giving 
rise  to  a  tuberculous  lesion  visible  to  the  naked  eye  in 
any  other  part  of  the  body.  The  fact  is  that  the  question 
is  too  complex  for  settlement  by  observations  made  in 
the  post-mortem  room;  because  the  pathologist  has  no 
means  of  controlling  the  production  of  the  lesions  he 
observes,  and  cannot  find  out  with  any  certainty  either 
their  age  or  the  order  in  which  they  have  made  their 
appearance, 
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In  children,  then,  there  is  a  tendency  for  tuberculosis 

to  show  itself  first  in  the  abdomen.     In  adults,  on  the 

other  hand,  and  in  adolescents,  it  is  the  lungs 

Special      ^jjg^^   g^j.^  commonly  attacked  first.     There 
Vulnerability  .  .    i     i  ,•         j.       i 

of  the  Lungs,  are  many  experimental  observations  to  show 

that  tuberculosis  of  the  lungs  may  be  the 
result  of  inoculating  tubercle  bacilli  into  such  animals 
as  rats,  rabbits,  or  guinea-pigs;  and  it  has  been  argued 
that  in  such  animals  and  in  man  there  is  a  special  weak- 
ness of  the  lungs  that  makes  them  the  first  spot  to  be 
attacked  by  tubercle  bacilli  that  have  access  to  prac- 
tically all  parts  of  the  body.  This  may  very  well  be 
the  case,  although  nobody  can  say  with  certainty  what 
it  is  about  the  lungs  that  makes  them  so  susceptible. 
It  is  the  uppermost  part  (or  apex)  of  the  lung  in  human 
beings  that  usually  gives  evidence  of  tuberculosis  first, 
and  it  has  been  supposed  that  this  is  because  the  apex 
is  the  part  least  well  supplied  with  blood.  According 
to  another  view,  the  apex  is  the  most  confined  part  of 
tlie  lung,  with  least  room  to  expand  and  contract  during 
breathing,  and,  therefore,  the  least  able  to  resist  in- 
fection. A  third  authority  holds  that  it  is  the  shape 
of  the  top  of  the  chest,  more  particularly  of  the  first 
pair  of  ribs,  that  determines  whether  or  no  apical 
pulmonary  tuberculosis  shall  arise.  If  these  ribs  fail 
to  develop  normally  and  remain  set  so  as  to  constrict 
the  tops  of  the  lungs,  the  tendency  to  contract  tubercu- 
losis is  much  increased.  Views  such  as  these  are  all  very 
well  as  far  as  they  go,  but  probably  only  touch  the  fringe 
of  a  very  delicate  problem  that  is  at  present  insoluble. 

For  practical  purposes  only  two  methods  of  catching 
tuberculosis  exist — namely,  by  inhalation  and  by  in- 
gestion. Which  is  the  commonest  in  man  ? 
^Co^Susfon"*^  Undoubtedly  inhalation,  for  it  rests  on  the 
soundest  experimental  basis,  is  indicated  by 
the  early  appearance  of  the  lesions  in  the  lungs,  demands 
a  far  smaller  dose  of  infecting  bacilli  than  is  necessary 
to  cause  tuberculosis  by  ingestion,  and  is,  after  all,  the 
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most  natural  method.  The  opposite  conclusion  has 
been  very  strongly  urged  by  the  great  German  patholo- 
gist von  Behring.  With  a  poetical  abandon  that  one 
would  have  expected  rather  in  a  Frenchman  or  an 
Italian,  he  writes  that  consumption  in  the  adult  "  is 
the  end  of  a  song  that  began  when  the  luckless  patient 
was  in  his  cradle."  This  image,  being  interpreted, 
means  that  tuberculosis  in  the  adult  is  due  to  the  re- 
crudescence of  infection  by  tubercle  bacilli  that  were 
ingested  in  milk  during  infancy,  and  have  lain  latent 
during  the  intervening  years.  But  there  are  two  great 
difficulties  about  the  acceptance  of  this  view.  In  tlie 
first  place,  it  has  not  been  proved  that  tubercle  bacilli 
can,  or  commonly  do,  lie  latent  in  the  body  for  long 
periods  of  years.  In  the  second  place,  tubercle  bacilli 
of  the  bovine  tj^pe  are  common  in  the  tuberculosis  of 
infancy  and  childhood,  but  very  rare  in  the  tuberculosis 
of  adults;  yet  there  is  no  reason  to  beheve  that  bacilli 
of  the  bovine  can  be  transformed  into  those  of  the  human 
type  in  the  wholesale  manner  demanded  by  von 
Behring's  theory. 

There  is  reason  to  believe  that  the  public  entertains  an 
exaggerated  fear  of  the  infectivity  of  pulmonary  tuber- 
culosis. Persons  alleged  to  have  phthisis  are 
'^fi°i<^"*^t"  sometimes  dismissed  by  their  employer  on 
Phthisis.  the  ground  that  they  are  infectious  to  their 
fellow- workmen ;  phthisical  patients  are  often 
regarded  with  unnecessary  suspicion  and  shunned.  In 
many  country  districts  opposition  has  been  raised  against 
the  establishment  of  sanatoriums  because,  it  is  said,  such 
institutions  will  serve  to  spread  tuberculosis  in  the 
neighbourhood.  Accordingly,  the  Royal  College  of 
Physicians  of  London  has  recently  (1914)  prepared  a 
reassuring  statement  with  regard  to  the  degree  of  danger 
attaching  to  contact  and  communication  with  tuber- 
culous persons.  The  matter  is  one  of  such  importance 
that  it  is  worth  while  to  quote  the  whole  of  this  authori- 
tative report. 
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Report  on  the  Infectivity  of  Tuberculosis. 

1.  Tuberculosis  is  an  acquired  disease,  but  certain 
constitutional  types  may  be  inherited  which  render  the 
patient  specially  susceptible  to  infection,  and  there  is 
reason  to  think  that  such  susceptibility  is  an  inherited 
character. 

2.  The  infective  agent  is  the  tubercle  bacillus.  This 
may  be  contained  in  the  various  discharges  and  excreta 
of  the  patient,  and  especially  in  the  sputum  of  those 
suffering  from  pulmonary  tuberculosis.  No  discharge  is 
infective  unless  it  contains  the  tubercle  bacillus. 

3.  Cases  of  tuberculosis  of  bones,  glands,  and  internal 
organs  from  which  there  is  no  discharge  or  which  do  not 
furnish  any  excretion,  and  cases  of  arrested  pulmonary 
tuberculosis,  have  never  been  proved  to  be  infectious. 

(By  arrest  is  here  meant  that  all  the  symptoms  and 
physical  signs  of  activity  have  disappeared,  and  the 
sputum  has  either  ceased  or  no  longer  contains  tubercle 
bacilli.) 

4.  The  means  by  which  tubercle  bacilli  may  enter  the 
body  arc — 

(a)  By  Inoculation  through  a  wound  or  abrasion  of 
the  skin.  This  has  occasionally  occurred  to  workers  in 
laboratories,  post-mortem  attendants,  and  others  dealing 
with  tuberculous  material,  and  is  presumably  the  way  in 
which  lupus  is  acquired. 

(b)  By  Inhalation.'— Susceptible  animals  are  readily 
infected  by  the  inhalation  of  air  containing  tubercle 
bacilli,  whether  in  droplets  or  suspended  as  fine  dust,  but 
in  the  spread  of  the  disease  among  human  beings  the 
latter  appears  to  be  the  more  important  means  of  in- 
fection. The  sputum  or  other  discharges,  whether  on 
soiled  handkerchiefs,  linen,  garments,  or  elsewhere,  when 
dried,  may  become  pulverised,  and  in  this  condition  may 
be  readily  dispersed  in  the  air  of  a  room.  That  droplets 
of  sputum  are  less  important  agents  of  infection  is  sug- 
gested by  the  fact  that  the  incidence   of   consumption 
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uyion  the  staff,  nurses,  and  others  engaged  in  hospitals 
for  the  treatment  of  tuberculous  disease,  where  all  dis- 
charges are  carefully  disposed  of,  is  not  above  the 
average  in  the  general  population. 

(c)  By  Swalloi0ing. — Dust  infected  by  the  tubercle 
bacillus  may  be  conveyed  to  food  and  so  enter  the 
alimentary  canal;  or  infection  may  occur  more  directly 
in  the  act  of  kissing,  or  by  consumptive  and  healthy 
persons  using  the  same  food  utensils.  As  about  10  per 
cent,  of  the  milk  supplied  to  large  cities  contains  tubercle 
bacilh  derived  from  infected  cows,  this  avenue  of  in- 
fection is  particularly  important  in  the  case  of  children. 
The  bovine  tubercle  bacillus  is  more  commonly  respon- 
sible for  tuberculosis  in  young  children  than  in  adults, 
but  the  proportion  of  cases  due  to  it  varies  very  much  in 
different  localities. 

{d)  There  is  no  evidence  that  tuberculosis  can  be  con- 
veyed to  others  either  by  the  breath  alone,  or  by  emana- 
tions from  patients,  or  by  their  garments,  unless  soiled 
by  dried  sputum  or  discharges. 

5.  The  spread  of  tuberculosis  is  favoured  by  uncleanli- 
»ess,  overcrowding,  and  imperfect  ventilation,  and  is 
hindered  by  the  opposite  conditions.  Experience  in 
hospitals  and  other  institutions  where  the  following  pre- 
cautionary measures  have  been  thoroughly  carried  out 
indicates  that  by  such  measures  the  risk  of  infection  is 
reduced  to  a  minimum,  namely: 

[a)  The  careful  disposal  and  disinfection  of  the  sputum 
and  other  discharges. 

(6)  The  disinfection  or  destruction  of  soiled  handker- 
chiefs, clothes,  and  linen. 

(c)  The  removal  of  dust  by  frequent  moist  cleansing  of 
the  floors,  walls,  etc.,  of  the  rooms. 

{d)  The  supplj'  of  abundant  air  space  and  free  ventila- 
tion with  fresh  air. 

No  risk  is  incurred  by  living  in  the  immediate  neigh- 
bourhood of  institutions  for  the  treatment  of  tubercu- 
losis which  are  properly  conducted- 
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Fieciucncy — Tuberculosis  mortality — Mortality  due  to  the 
diitcrent  forms  of  tuberculosis — Age — Sex — Race^ — Occu- 
pation— Insanity — Social  circumstances — Town  and  country 
— The  decrease  of  tuberculosis. 

It  is  generally  recognised  that  tuberculosis  is  the  most 
fatal  of  all  infectious  diseases  to  human  beings,  and  it  is 
believed  that  it  still  causes  one-seventh  of  the  total 
mortality  of  mankind.  In  1815  Thomas  Young  asserted 
that  one  form  of  tuberculosis  alone — namely,  pulmonary 
consumption — was  "  so  frequent  as  to  carry  off  prema- 
turely about  one-fourth  of  the  inhabitants  of  Europe." 
Bunyan  called  it  "  the  Captain  of  the  men  of  death  " 
with  some  justice;  and  now  that  it  is  known  to  be  a 
preventable  disease,  its  persistently  heavy  death-roll  is 
nothing  less  than  deplorable. 

It  is  not  so  generally  recognised,  however,  thai  the 
great  majority  of  people  who  have  tuberculosis  are 
children,  and  that  they  habitually  contract 
the  disease  and  recover  from  it  without 
apparently  going  through  any  period  of  illness  at  all. 
Yet  such  is  the  case.  Surprising  as  it  may  be,  there  is 
trustworthy  evidence  to  show  that  in  civihsed  Europe, 
at  any  rate,  nearly  everybody  becomes  infected  with 
tubercle  bacilli  before  reachmg  the  age  of  fifteen,  while 
the  number  of  those  who  die  of  tuberculosis  or  suffer 
from  any  definite  tuberculous  complaint  before  that  age 
is  relatively  small.  The  evidence  here  is  derived  from 
two  trustworthy  sources — ^the  post-mortem  room  and  the 
application  to  the  sldn  of  certain  clinical  tests  (p.  126) — 
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that  show  whether  any  tuberculosis  is  present  or  no.  In 
short,  we  all  are,  or  have  been,  tuberculous.  It  is 
interesting  to  note  that  this  conclusion  was  indicated  on 
the  basis  of  his  own  shrewd  powers  of  observation  by  the 
London  physician  Richard  Morton,  and  published  by 
him  as  long  ago  as  the  year  1689.  He  wrote  in  Latin. 
A  contemporary  translation  of  the  passage  in  question 
runs  as  follows : 

"  Yea,  when  I  consider  with  my  self,  how  often  in 
one  Year  there  is  cause  enough  ministred  for  producing 
these  Swellings,  even  to  those  that  are  wont  of  observe 
the  strictest  Rules  of  Living,  I  cannot  sufficiently  admire 
that  any  one,  at  least,  after  he  comes  to  the  Flower  of  his 
Youth,  can  dye  without  a  touch  of  Consumption." 

These  "  Swellings  "  were  tubercles,  which  occurred  in 
the  lungs  as  frequently  as  in  other  parts  of  the  body,  as 
he  pointed  out. 

In  the  year  1910  the  number  of  deaths  due  to  all  forms 
of  tuberculosis  in  Great  Britain  and  Wales  was  51,317, 
between  10  and  11  per  cent,  of  the  total 
'MortS'/'  number  of  deaths  from  all  causes.  These 
deaths  occurred  at  the  rate  of  1,434  per 
milHon  of  the  population  living.  In  spite  of  their  size, 
these  figures  are  really  encouraging ;  they  are  smaller  for 
1910  than  for  any  preceding  year,  and  this  fact  shows  that 
the  mortality  from  tuberculosis  was  still  diminishing,  as 
it  has  been  for  the  past  sixty  years  or  more.  But  there 
is  plenty  of  room  for  improvement  yet.  In  1904  the 
number  of  deaths  from  tuberculosis  was  60,205,  at  the 
rate  of  1,780  per  million  living. 

In  Ireland  the  mortality  from  all  forms  of  tuberculosis 
is  higher.  In  the  year  1907  the  number  of  deaths  due  to 
it  was  11,679,  'the  rate  per  milHon  li\nng  2,700.  In  1912 
there  was  a  considerable  reduction  in  these  figures,  the 
number  of  deaths  due  to  tuberculosis  falUng  to  9,437, 
the  rate  per  million  living  to  2,150. 

In  Australia  the  figures  are  substantially  lower.  In 
1905,  out  of  a  population  of  four  million,  the  number  of 
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Mortality   from  All   Forms   of  Tuuerculosis,    per    10,000 

Living. 


Period. 

Mortality. 

Australia 

igi2 

7.9 

1905 

lO'O 

iyu3 

II-6 

Ontiuio 

1911 

9-0 

1899 

14-0 

Great  Britain  and  Walcb    .  . 

1911 

14-7 

1910 

14-3 

1911 

IO-8* 

1901-1904 

12-3* 

1875-18S0 

20-8* 

' 

1850-1854 

28-1* 

United  States     '      .  . 

I 900-1 904 

19'0 

1890 

26-6 

1851-1855 

36-4 

Germany  (I'russia)  .  . 

1901 

19-0 

1886 

3i'0 

Cluistiania    . . 

190G-1910 

20'9* 

I 886-1 890 

28-6* 

1871-1875 

35-4* 

1861-1S65 

40-4* 

Irclanil 

igi2 

21-5 

1907 

27-0 

Berlin 

1905 

2I«6 

New  York      .  . 

1906 

23-9 

1902 

26-8 

1887 

40 -G 

Vienna 

1901-1903 

24'G  to  38*8 

Austria 

1891-1900 

34-5 

Hungary 

1891-1900 

36-4 

Massachusetts 

1902 

31-0 

1851 

77-7 

Paris               

I 905-1 910 

37-4* 

1900 

54-6 

Bucharest 

1905 

38-7* 

Buda  I'csth 

1905 

46*0 

Tunis 

1894-1900 

51-3 

Lemberg 

1897-1902 

63-5 

m-4 

Cracow 

1896-1900 

deaths  due  to  all  forms  of  tuberculosis  was  4,016.     In 

1912  the  population  had  grown  to  four  and  two-thirds 

millions,  the  corresponding  number  of  deaths  had  fallen 

*    Tuberculosis  of  the  lungs  only. 
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to  3,688.  The  tuberculosis  death-rate  was  1,000  per 
million  living  in  1905,  and  in  1912  had  fallen  to  795. 

The  tuberculosis  mortality  on  the  Continent  is  gener- 
ally higher  than  the  figures  already  quoted.  The 
table  on  p.  5cS  will  bring  out  this  point,  and  will  save 
the  insertion  of  more  detailed  statements.  It  is  impor- 
tant that  the  year  for  which  each  tuberculosis  death-rate 
is  given  should  be  noted,  because  these  rates  are  falling 
in  almost  all  countries,  so  that  the  figures  given  for 
different  locaUties  cannot  fairly  be  compared  with  one 
another  directly,  unless  they  are  for  about  the  same  year. 

Phthisis,  consumption  or  tuberculosis  of  the  lungs,  is 

responsible  for  about  70  per  cent,  of  the  total  number  of 

deaths  due  to  tuberculosis  in  all  its  forms. 

The  Different  ji^^.    following  table  shows  the   number  of 

Forms  of 
Tuberculosis,  deaths   due  to  the  chief  of  these   different 

forms  of  tuberculosis  in  England  and  Wales 

for  the  two  years  1904  and  1910: 


1904. 

1910. 

Tuberculosis  of  the  lungs 

Tuberculous  meningitis 

General  tuberculosis    .  . 

Tuberculous  peritonitis 

Scrofula 

Lupus     .  . 

Other  forms  of  tuberculosis    .  . 

41.851 
6,389 
4.315 
5.813 
log 
66 
i,G62 

36,334 
5.471 

2,884 

4.345 

34 
61 

2,188 

Total 

60,205 

51.317 

Certain  of  these  forms  of  tuberculosis  affect  certain 
periods  of  life  in  a  rather  definite  manner;  for  example, 
almost  two-thirds  of  the  deaths  from  tuber- 
^t'mfi^^^t  culous    meningitis    and    tuberculous    peri- 
Ages,       tonitis  occur  in  children  aged  five  years  and 
under;  the  remaining  one-third  being  dis- 
tributed among  persons  of  all  ages.     There  is,  therefore, 
a  special  tendency  for  the  occurrence  of  these  almost 
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invariably   fatal    forms    of    tuberculosis    in    tlic   very 
young. 

Tuberculosis  of  the  lungs,  contrariwise,  while  it  may 
be  met  with  and  prove  fatal  at  any  age,  is  characteristic- 
ally a  disease  of  the  working  period  of  life,  for  about 
90  per  cent,  of  the  deaths  it  causes  are  seen  in  persons 
between  the  ages  of  fifteen  and  sixty-five.  The  way  in 
which  ]Dhthisis  picks  out  both  men  and  women  in  the 
prime  of  life,  in  the  years  when  they  should  be  best  able 
to  work  and  in  the  best  of  health,  is  shown  by  tables  in 
which  the  proportion  of  deaths  due  to  the  disease  is 
compared,  for  each  year  of  life,  with  the  total  number  of 
deaths  from  all  causes  that  actually  occur.  Thus,  out 
of  100  men  dying  between  the  ages  of  twenty  and  twenty- 
five,  38  are  the  victims  of  phthisis;  out  of  100  dying 
between  the  ages  of  twenty-five  and  thirty-five,  37  die 
of  phthisis;  for  women  the  figures  are  37  and  32  respec- 
tively. Compare  these  figures  with  those  met  with  at 
the  extremes  of  life;  out  of  every  300  children  dying 
before  the  age  of  five,  only  2  die  of  phthisis,  and  of  every 
100  persons  dying  at  the  age  of  sixty-five  or  over, 
only  I  is  killed  by  tuberculosis  of  the  lungs.  The  fact 
that  phthisis  bears  so  heavily  on  the  best  working  years 
of  life  must  be  of  great  economical  importance  to  the 
community,  by  means  of  sickness,  death,  and  the  loss  of 
capacity  to  earn  wages. 

Newsholme  has  compiled  some  very  interesting 
statistical  tables  to  show  the  different  death-rates  from 
Sex  tuberculosis,  and  in  especial  from  phthisis, 
met  with  in  men  and  women  in  England  and 
Wales.  Between  the  ages  of  five  and  fifteen,  girls  seem 
to  be  much  more  prone  to  die  of  phthisis  than  boys ;  why 
this  should  be  cannot  easily  be  explained.  When  adult 
life  is  reached,  however,  the  relation  is  inverted;  both 
in  town  and  country  the  phthisis  death-rate  is  much 
higher  for  men  than  women.  No  doubt  the  men  are 
more  exposed  to  infection  than  the  women,  particularly 
in  the  conditions  of  hfe  that  prevail  in  towns;  for  towns- 
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men  aged  forty-five  to  fifty-five  tlie  death-rate  from 
phthisis  is  3,481  per  inilhon,  for  countrymen  it  is  1,947, 
while  for  females  the  corresponding  figures  are  1,458 
and  1,106. 

With  the  exception  of  the  Jews,  civilised  peoples  who 
have  been  exposed  to  tuberculosis  for  centuries  do  not 
„  show   any   notable   difference   in  their   sus- 

ceptibility  to  the  disease.  The  various 
death-rates  from  tuberculosis  observed  in  different 
countries  cannot  fairly  be  taken  to  indicate  different 
degrees  of  immunity  to  it.  When,  however,  civilisation 
is  brought  to  aboriginals  and  uncivilised  tribes,  and  with 
civilisation  tuberculosis,  their  extreme  susceptibility  to 
the  disease  has  been  proved  time  and  again,  notably  in 
the  case  of  North  American  Indians,  Alaskans,  and  the 
natives  of  Hawaii.  There  seem  to  be  good  reasons  for 
supposing,  on  the  other  hand,  that  the  Jews  are  less 
susceptible  to  tuberculosis  than  any  other  race  of  human 
beings.  A  priori  the  opposite  might  have  been  expected, 
as  Jews  arc  generally  town- dwellers,  employed  in  indoor 
trades,  poor,  below  the  average  in  physique,  and  for  all 
four  reasons,  one  would  have  thought,  more  prone  to 
tuberculosis  than  other  people.  Statistics,  however, 
show  that  in  a  number  of  large  European  and  other 
towns  the  mortality  from  tuberculosis  is  far  smaller 
among  the  Jews  than  the  non-Jews.  Thus  in  London, 
igoi-1906,  the  death-rates  per  10,000  living  were  13  and 
18  respectively;  inBerhn,  1905,  they  were  10  and  22;  in 
Tunis,  1894-1900,  they  were  8  and  51.  In  Tunis,  where 
Jews  and  Arabs  live  together  in  narrow  streets,  over- 
crowded and  insanitary  dwellings,  and  Europeans  "live 
in  parts  of  the  city  where  sanitation  is  not  below  that  of 
the  average  provincial  town  in  France,"  the  tuberculosis 
death-rates  per  10,000  living  were  113  for  the  Arabs,  51 
for  the  Europeans,  8  for  the  Jews.  How  is  this  low 
mortality  among  the  Jews  to  be  explained  ?  Partly  by 
the  fact  that  tuberculosis  is  an  even  more  chronic  com- 
plaint among  the  Jews  than  it  is  among  Gentiles,  mainly 
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by  their  greater  sobriety  and  the  great  care  exercised  by 
Jewish  motlicrs  in  bringing  up  their  children.  Another 
explanation  that  has  been  offered  hes  in  the  "  survival 
of  the  fittest,"  the  assumption  being  that  the  Jewish 
race  has  for  centuries  been  purged  by  tuberculosis,  so  that 
the  present  generation  has  acquired  a  relatively  high 
degree  of  immunity  to  it.  In  the  middle  of  the  seven- 
teenth century  nearly  one-third  of  the  deaths  among  tlie 
Jews  of  the  Vienna  ghetto  were  said  to  be  due  to  tuber- 
culosis. 

It  is  notorious  that  certain  occupations  predispose  to 
death  from  tuberculosis.  They  may  do  so  in  several 
o  ways.      The  occupation  may  bring  with  it 

increased  opportunities  for  infection  with 
tubercle  bacilli,  as  in  the  case  of  people  who  have  to 
nurse  patients  during  the  last  stages  of  consumption  in 
insanitary  homes  or  lodgings.  The  occupation  may  lead 
to  a  lowering  of  the  local  powers  of  resistance  to  infec- 
tion; miners  and  steel-grinders,  for  example,  by  con- 
stantly inhaling  sharp  particles  of  dust,  injure  their  lungs 
and  render  them  more  easily  infected  by  tubercle  bacilli. 
Or,  again,  the  occupation  may  bring  about  a  general 
lowering  of  the  resistance  of  the  whole  body  to  infection, 
as  is  the  case  with  publicans,  barmen,  and  barmaids, 
wlio  not  rarely  succumb  to  their  increased  opportunities 
and  temptations  to  intemperance,  and  then  fall  an  easier 
prey  to  tuberculosis.  General  labourers  who  have  to  work 
in  all  sorts  of  weathers  out  of  doors  are  particularly  ex- 
posed to  chills  and  wettings  that  temporarily  lower  their 
resistance  to  infections  of  the  lungs  by  bacteria  of  all  sorts, 

In  many  instances  several  of  these  factors  are  com- 
bined. Printers,  for  example,  working  late  hours  in 
dusty  and  overheated  rooms,  where  spitting  on  the  floor 
is  not  rare,  show  a  high  death-rate  from  jnilmonary 
tuberculosis.  A  number  of  trades  and  occupations  have 
been  classified  by  Lister  according  to  the  frequency  with 
which  consumption  occurs  in  them;  representing  the 
standard  rate  of  dying  of   phthisis  as  one,  the  rate  in 
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"  occupied    males  "    generally,    the   rates    found   in    a 
number  of  occupations  arc  as  follows: 


Tin  miner 

•      5-0 

Musician 

•      1-7 

London  beer  trade 

.      4-0 

Printer 

•      1-7 

General  labourer 

•      3-3 

Fisherman 

.     0-6 

Steel  grinder 

•      3-0 

Coal  miner 

.      0-6 

Costermonger     .  . 

•      3-0 

Navvy 

•      0-5 

File-maker 

2'2 

Dairy  trade 

•      0-5 

General  shopkeeper 

.        2-0 

Gardener 

.      0.4 

Lead  miner 

2'0 

Farmer 

•      0-3 

Brush-maker 

2«0 

Doctor 

.      0.3 

Furrier    . . 

.        2'0 

Clergyman, 

.  under     0*3 

All  indoor  occupations  favour  the  spread  of  tuber- 
culosis in  so  far  as  they  lead  to  working  in  bad  atmo- 
spheres, dusty  workshops  or  offices,  places  apt  to  be 
infected  with  the  tuberculosis  sputum  of  others.  Out- 
door occupations,  on  the  other  hand,  lessen  the  predis- 
position to  acquire  consumption,  excepting  so  far  as  they 
lead  to  casual  work,  loafing  round  pubhc  houses,  or 
work  in  insanitary  conditions.  All  underground  work- 
shops, badly  ventilated  and  unvisited  by  microbe-killing 
rays  of  sunlight  as  they  habitually  are,  dark,  and  there- 
fore ill-kept,  are  hotbeds  of  tuberculosis,  as  Oliver 
describes  them. 

Particvilar  mention  of  the  peculiar  relation  of  tuber- 
culosis to  insanity  may  be  made  here.  The  insane 
show  a  greatly  increased  susceptibility  to 
phthisis  that  appears  not  to  be  capable  of 
explanation  at  present.  Thus  the  death-rate  from 
phthisis  among  pauper  patients  in  the  Scotch  asylums 
during  1912  ranged  from  86  to  272  per  10,000  (compare 
p.  58),  the  average  figure,  145,  being  more  than  eight 
times  as  large  as  that  for  the  sane  population. 

The  social  circumstances  in  which  people  live  and 

work  exercise  a  great  influence  upon  the  prevalence  of 

tuberculosis   among   them,    although   there 

^umstances    ^^^m  to  be  no  statistics  either  to  prove  the 

existence  of  such  an  influence  or  to  show  its 

extent.     In  the  matter  of  food,  for  example,  there  can  be 
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no  doubt  that  good  feeding  and  an  adequate  diet  protect 
against  tuberculosis,  while  low  diet  and  partial  starva- 
tion predispose  to  it.  Again,  the  lowest  orders  in  the 
social  scale  hve,  partly  perforce  and  partly  for  want  of 
knowing  better,  in  crowded  and  dirty  rooms  or  tenements 
that  put  a  premium  on  the  spread  of  infectious  diseases 
such  as  phthisis ;  with  them  the  habit  of  free  expectora- 
tion is  far  more  prevalent  than  it  is  among  the  better 
educated  classes  above  them,  so  that  the  opportunities 
for  infection  with  tubercle  bacilli  increase  as  the  lower 
steps  of  the  social  ladder  are  descended.  Among  the 
poorest  and  least  educated  members  of  society  one  meets 
with  3/et  another  factor  that  promotes  the  spread  of 
tuberculosis  among  them,  and  that  is  their  common 
failure  to  appreciate  when  they  are  ill.  It  often  happens 
that  these  patients  come  to  the  out-patient  department 
of  a  hospital,  complaining  of  having  been  a  little  out  of 
health  for  a  few  days  or  weeks,  and  are  found  to  be 
suffering  from  extensive  and  advanced  tuberculosis  of 
the  lungs  that  must  have  taken  many  months  for  its 
development.  Careful  cross-questioning  will  often  es- 
tablish the  fact  that  the  disease  really  has  been  in  exis- 
tence and  progressing  for  months,  perhaps  even  for  years, 
and  that  the  patient  has  been  neglecting  himself  and  his 
obvious  symptoms  of  illness  for  all  this  period,  out  of 
pure  ignorance.  All  the  time  he  has  been  coughing  and 
spitting  broadcast,  a  centre  of  infection  and  a  real  danger 
to  all  his  surroundings.  Cases  such  as  these  are  de- 
plorably common  still  among  casual  and  unskilled 
labourers  of  low  mental  capacity,  with  their  low  stan- 
dards of  personal  health  and  comfort.  The  connection 
between  poverty  and  tuberculosis  has  been  worked  out 
by  Korosy  for  the  town  of  Buda  Pesth;  the  death-rates 
ffom  consumption  among  the  well-to-do,  the  moderately 
weU-to-do,  the  poor,  and  the  paupers,  were  represented 
by  the  figures  four,  six,  eight,  and  ten  respectively. 
These  figures  must  be  qualified  by  recognition  of  the  fact 
that  poverty  is  often  the  result  antl  not  the  cause  of 
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tuberculosis.  Many  factors  are  at  work  together;  thdli 
poverty  alone  does  not  necessarily  bring  with  it  an 
increased  prevalence  of  phthisis  is  shown  by  some  figures 
quoted  b}'  the  Irish  Local  Government  Board,  who  found 
the  phthisis  death-rate  in  Dublin  3-4  per  thousand,  in 
County  Mayo  1-4  per  thousand,  for  the  years  1900-1902. 
The  report  adds  that  "  for  scantiness  of  the  means  of  sub- 
sistence the  general  condition  of  the  inhabitants  of 
County  Mayo  could  scarcely  be  surpassed.  It  is  clear, 
therefore,  that  poverty  alone  may  be  present  in  an  acute 
form  and  on  a  large  scale  without  producing  excessive 
mortality  from  tuberculosis." 

In  every  land  town  life  is  associated  with  a  greater  prev- 
alence of  phthisis  than  country  hfe,  both  for  men  and  for 
women,  but  especially  for  men.   Statistical  in- 
Countrv     Q^^^'^^^  showed  that  in  1904  there  were  eighteen 
and  a  quarter  million  people  living  in  towns  or 
urban  counties  in  England  and  Wales,  the  urban  popu- 
lation, as  compared  with  a  rural  population  of  four  and 
one-third  million.  The  death-rates  from  phthisis  for  males, 
per  thousand,  were  i-66  in  the  towns,  1-27  in  the  country; 
for  females,  i-ii  in  the  urban  counties,  1*07  in  the  rural. 
In   other   words,   the   death-rates   from   phthisis   were 
Zl  per  cent,  higher  for  men  and  4  per  cent,  higher  for 
women  in  towns  than  in  the   country.     The  general 
death-rate,  or  death-rate  from  all  causes,  is  about  35  per 
cent,  higher  in  towns  than  in  the  country. 

Two  chief  factors  account  for  this — the  overcrowding 
that  is  so  common  in  towns,  and  the  change  from  an 
agricultural  to  an  industrial  mode  of  life.  Dwellings 
and  tenements  that  are  overcrowded  and  contain  more 
than  two  inhabitants  per  room,  and  are  poorly  lighted 
and  badly  ventilated,  are  the  foci  of  tuberculosis  in 
towns.  The  authorities  of  New  York  Health  Depart- 
ment have  published  striking  large-scale  maps  of  their 
town,  showing  the  predominance  of  tuberculosis  in  its 
most  densely  populated  sections.  Experiments  on 
animals  have  proved  how  much  more  readily  they,  too, 
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nccquire  and  succumb  to  tuberculosis  when  kept  in 
cramped  insanitary  quarters,  and  how  readily  they  re- 
cover when  infected  but  allowed  to  run  free.  To  live  in 
crowded  rooms  brings  with  it  a  much  increased  liability 
to  infection  with  an  adequate  dose  of  tubercle  baciiH-,- 
should  one  of  the  occupants  be  suffering  from  open 
tuberculosis.  As  regards  the  differences  between  the 
agricultural  and  the  industrial  modes  of  hfe  that  pre- 
dispose to  tuberculosis,  there  are  so  many  factors  here 
that  it  seems  impossible  to  analyse  them  and  attribute 
its  proper  share  of  importance  to  each.  Speaking 
generally,  the  countryman  has  the  advantage  in  such 
matters  as  light,  exercise,  work  in  fresh  air,  freshness 
of  food,  regular  hours,  absence  of  overcrowding;  the 
town-dweller,  again  speaking  generally,  has  the  advan- 
tages of  higher  wages,  protection  from  bad  weather,  a 
higher  standard  of  hving  and  sanitation. 

The    statistics    quoted    above   (p.  58)   show  that  in 
almost  every  country  the  death-rate  from  tuberculosis 
is  growing  smaller,  rapidly  in  some  cases, 
The        slowly  in  others.     Paris  is  generally  quoted 
Tuberculosis.  ^^  the  city  with  a  high  death-rate  from  tuber- 
culosis (546  per  10,000  hving  in  1900)  that 
shows  least  improvement  in  this  respect,  for  no  decrease 
is  recorded  there.     Over  three-quarters  of  the  families 
of  Paris  live  in  tenements  of  three  rooms  or  less,  over- 
crowding is  common,  and  the   conditions    of   housing 
judged  by  modern  standards  are  bad. 

To  what  factors  is  the  general  decrease  of  tuberculosis 
to  be  attributed  ?  There  are  several,  and  to  estimate 
the  relative  importance  of  each  is  hardly  possible.  In 
the  first  place,  there  has  been  a  great  improvement  in  the 
social  condition  of  the  poor,  their  housing,  feeding,  and 
education;  poverty  and  ignorance  have  lessened,  and 
with  them  the  frequency  of  tuberculosis.  Hygiene  has 
improved,  the  danger  of  broadcast  spitting  in  public  and 
private  has  been  more  widely  realised  and  the  habit  has 
become  less  prevalent;  as  a  result,  the  opportunities  for 
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being  infected  with  an  adequate  dose  of  tubercle  bacilli 
have  grown  smaller.     In  the  second  place,  the  early 
diagnosis  of  phthisis  and  its  medical  treatment  have  both 
improved,  with  the  results  that  the  number  of  persons 
cured  has  increased,  if  but  slightly,  and  that  the  danger 
of  infection  of  others  by  unrecognised  cases  of  phthisis 
has  been  lessened.     A  third  factor  of  great  importance 
has  been  pointed  out  by  Newsholme — namely,  segrega- 
tion of  the  phthisical  in  public  institutions  where  they 
have  no  opportunity  of  infecting  the  general  public. 
The  risks  of  overcrowding  depend  very  largely  on  the 
increased  facilities  for  infection  it  affords,  and  are  most 
easily  lessened  by  removing  the  sick  from  among  the 
healthy  who  live  in  crowded  tenements.     The  public 
institutions  taking  charge  of  tuberculous  patients  in  the 
later  stages  of  their  illness  are  general  hospitals,  asylums 
for  the  insane  (many  of  whom  are  tuberculous),  work- 
house infirmaries,  and,  especially  during  the  last  few 
years,   a   few  sanatoriums   and   homes   for  the   dying. 
Statistical  returns  show  that  during  the  last  forty  years 
and   more  the   percentage   of  the   phthisical   patients 
segregated  and  dying  in  such  institutions,  particularly 
in  workhouse  infirmaries,  has  steadily  increased;  News- 
holme  has  shown  that  this  increase  has  marched  pari 
passu  with  the  decrease  in  tuberculosis,  and  argues  that 
the  one  is  largely  the  cause  of  the  other. 

These  may  be  taken  as  the  orthodox  medical  explana- 
tions of  the  decrease  in  tuberculosis  that  has  been  such  a 
marked  feature  in  the  last  forty  years  or  so ;  the  decrease 
began  a  decade  before  the  campaign  against  tubercu- 
losis was  initiated.  It  is  explained  by  an  eminent 
eugenist  and  biometrician  in  quite  a  different  manner. 
He  points  out  that  the  intensified  campaign  of  recent 
years  has  not  accelerated  the  fall  in  the  phthisical  death- 
rate,  and  concludes  that  infection  is  not  the  only  factor 
to  be  reckoned  with  here.  Hereditary  immunity,  the 
selective  action  of  many  years  of  mortality  due  to 
phthisis,  have  left  us  with  a  population  more  immune  to 
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tuberculosis.  Natural  selection,  he  holds,  may  have 
done  more  for  our  racial  health  in  tliis  matter  than 
medical  science.  If  this  is  so,  is  it  not  curious  that 
natural  selection  should  have  put  off  making  its  life- 
saving  efforts  on  our  behalf  for  so  long  ?  Tuberculosis 
has  been  rampant  among  human  beings  for  thousands 
and  thousands  of  years,  presumably  selecting,  by  means 
of  its  heav}'  mortality,  those  of  the  population  who  were 
least  immune  to  it,  and  permitting  the  more  immune  to 
survive  through  all  these  ages.  Yet  we  are  asked  to 
believe  that  the  strength  of  this  hereditary  immunity 
has  increased  so  rapidly  in  England  and  Wales  between' 
about  1S50  and  19C0,  for  example,  as  to  bring  down  the 
deaths  from  phthisis  in  females  from  15  per  cent,  to  6  per 
cent,  of  all  deaths.  Such  an  explanation  of  the  fall  in  the 
death-rate  from  phthisis  has  all  the  attractive  simplicity 
commonly  met  with  in  explanations  of  ignotmn  per 
ignotms;  yet  the  mere  medical  man  may  hesitate  to 
accept  it  when  he  remembers  that  the  demonstrable  facts 
with  regard  to  hereditary  immunity  to  tuberculosis  in 
human  beings  are,  precisely,  none.  It  is  quite  possible 
that  the  acquired  immunity  that  may  result  during 
childhood  from  the  consumption  of  milk  containing 
bovine  tubercle  bacilli,  has  played  its  part  in  this  fall  of 
the  death-rate  from  tuberculosis;  it  is  not  impossible, 
again,  that  the  virulence  of  the  tubercle  bacillus  itself 
has  lessened  during  the  last  century,  and  so  helped  to 
bring  this  fall  about.  These  explanations,  however,  are 
no  more  than  speculations,  and  they  lack  the  support  of 
statistics,  le  inensonge  en  chiffres,  as  they  have  been  so 
unkindly  called. 


CHAPTER  VII 

TUBERCULOSIS  OF  THE  LUNGS 

Modes  of  infection — Early  symptoms — Persistent  cough — Loss 
of  weight  and  strength — Pleurisy — Pneumonia — Blood- 
spitting  —  Indigestion — Influenza — Physical  signs — Later 
signs  and  symptoms — Complications — Generalised  tubercu- 
losis— Mixed  infection — Course  and  duration. 

Tuberculosis  of  the  lungs  is  by  far  the  most  important 
and  the  commonest  chnical  form  of  tuberculosis  in 
human  beings.  It  accounts  for  from  70  to  82  per  cent, 
of  all  the  deaths  caused  in  different  countries  by  infec- 
tion wdth  the  tubercle  bacillus,  and  must  therefore  be 
considered  at  some  length.  Certain  causes  that  pre- 
dispose people  to  consumption  have  already  been  con- 
sidered in  Chapter  IV. ;  it  may  here  be  added  that  various 
other  diseases  of  the  lungs  seem  to  leave  behind  them  an 
increased  tendency  to  phthisis.  One  of  the  chief  of  these 
is  influenza,  in  adults;  but  it  must  be  said  that  the 
diagnosis  of  influenza  is  often  a  very  difficult  matter,  and 
that  not  a  few  early  cases  of  acute  phthisis  are  mistakenly 
called  influenzal. 

The  way  in  which  tuberculosis  of  the  lungs  is  caught 
has  been 'discussed  already  in  Chapter  IV.      It  will  be 

lemembered  that  there  are  good  reasons  for 
Lnf^cUon*    supposing  that  in  most  instances  the  infecting 

microbes  are  taken  into  the  body  by  inhala- 
tion, either  moist  in  the  form  of  spray  or  dr}'  in  the  form 
of  dust,  and  that  in  a  minority  of  the  patients  infection 
has  been  conveyed  in  food  and  drink.  In  the  first  case 
the  tubercle  bacilli  enter  by  the  air-passages,   in  the 
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second  by  the  alimentary  tract,  the  stomach  and  intes- 
tines ;  in  both  cases  they  are  carried  on  into  the  lungs  and 
gain  a  footing  there,  usually  in  the  top  parts  or  apices  of 
the  lungs  that  underlie  the  collar-bones.  Here  the  bacilH 
multiply  and  set  up  an  inflammation  that  shows  itself 
by  the  production  of  tubercles,  as  has  been  described  in 
Chapter  II. 

Why  is  it  that  the  lungs  are  the  part  of  the  body  so 
often  affected  by  tuberculosis  ?  The  question  cannot  be 
answered  in  any  precise  terms.  One  can  only  say  that 
daily  experience  shows  that,  speaking  generally,  the  tissue 
of  the  lungs  forms  the  most  favourable  soil  for  the  de- 
velopment of  tubercle  bacilli  and  tubercles  in  the  adult, 
and  that  smaller  doses  of  the  bacilh  can  gain  a  footing 
and  grow  in  the  lungs  than  in  any  other  of  the  tissues  of 
the  body — skin,  fat,  muscle,  brain,  bone,  and  so  on — to 
which  they  can  gain  access  in  the  ordina  y  conditions  of 
Hfe.  Why  is  it  that  the  uppermost  parts  of  the  lungs  are 
the  favourite  site,  the  "  seat  of  election  "  as  a  surgeon 
would  have  put  it,  for  tuberculosis  ?  The  fact  is  un- 
doubted, the  first  site  of  tuberculosis  of  the  lungs  is 
almost  always  near  the  apex,  though  in  the  later  stages 
of  the  disease  it  naturaUy  spreads  downwards  and  may 
come  to  involve  any  part  of  the  lung.  ]\Iuch  ingenuity 
has  been  given  to  the  solution  of  this  problem ;  many 
answers  have  been  given ;  none  is  wholly  satisfactory. 
According  to  one  view  the  apex  of  the  lung  is  most 
cribbed,  cabined,  confined,  and  boxed  in  by  the  bony 
walls  of  the  chest  so  that  it  has  least  opportunity  for 
moving,  expanding  and  contracting,  as  one  breathes,  and 
for  this  reason  is  most  prone  to  tuberculosis.  Another 
view,  maintained  by  Aufrecht,  is  that  in  both  man  and 
experimental  animals  it  is  in  the  uppermost  parts  of  the 
lungs  that  any  minute  foreign  bodies,  such  as  tubercle 
bacilli  or  particles  of  soot  circulating  in  the  blood,  tend 
to  find  a  lodgment,  no  doubt  for  reasons  connected  with 
the  freedom  with  which  the  circulation  is  carried  on 
through   dillerent   portions  of  the  lungs.     Man   walks 
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erect,  and  therefore  it  is  in  the  pulmonary  apex  that  he 
gets  tuberculosis.  Animals  like  the  rabbit  and  guinea- 
pig,  going  on  all  fours,  first  become  tuberculous  in  quite 
another  part  of  the  lungs,  which  is  still,  however,  the  part 
farthest  from  the  level  of  the  ground — namely,  by  the 
side  of  the  spinal  column.  Aufrecht  is  convinced  that 
the  bacilli  are  actually  carried  into  the  lungs  by  the  blood- 
stream in  all  cases  of  phthisis,  and  are  never  inhaled 
directly  into  the  lungs  through  the  mouth  and  air- 
passages  ;  the  latter,  however,  is  the  view  more  commonly 
held.  Be  that  as  it  may,  it  must  be  remembered  that 
consumption  of  the  lungs  is  an  infectious  disease  that 
does  not  arise  spontaneously,  but  is  always  caught  from 
some  previous  case  of  tuberculosis. 

Tuberculosis  of  the  lungs  usually  begins  insidiously, 

by  slow  degrees,  and  without  any  sudden  onset  that 

enables   a   patient  to  say  that   the   disease 

cJ^^fiLc    began  on  such  and  such  a  day.      In  this  it  is 
Symptoms.       »  / 

unhke  many  other  common  lung-complamts, 
such  as  bronchitis  or  pneumonia,  in  which  the  onset  is 
acute  and  the  patient  well  one  hour  and  ill  the  next,  verj/ 
often.  From  a  practical  point  of  view  this  is  most  un- 
fortunate, as  it  often  happens  that  the  consumptive 
patient,  for  lack  of  any  early  obtrusive  symptoms  of  ill- 
ness, waits  until  the  disease  has  made  considerable 
progress  in  his  lungs  before  seeking  medical  advice  and 
treatment.  It  is  only  on  looking  backward  that  he 
comes  to  see  that  he  has  in  reality  been  ailing  for  weeks 
or  months  before  making  any  definite  complaint  of  ill- 
health.  With  people  who  devote  a  reasonable  amount 
of  care  and  consideration  to  their  health,  however,  this 
is  not  likely  to  happen,  and  one  or  other  of  the 
many  early  symptoms  that  may  occur  in  consumption 
is  likely  to  be  observed  before  the  disease  has  gone 
far. 

The  early  symptoms  of  consumption  are  verj^  variable 
in  different  patients,  and  there  is  nothing  definitive  about 
them  that  enables  a  medical  man  to  say  at  once  that 
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the  disease  must  be  tul^crculosis;  very  similar  sj^mptoms 
may  be  complained  of  in  other  and  more  innocent  dis- 
eases that  are  no  less  common.  Still,  when  any  large 
number  of  case-histories  of  phthisical  patients  is  re- 
viewed, it  is  found  that  in  almost  all  of  them  the  first 
sign  of  illness  noted  by  the  patient  was  one  or  other  of 
the  following  half-dozen  complaints. 

To  catch  a  cough  in  the  winter,  or  a  cold  and  a  cough, 
is  an  experience  only  too  familiar  to  all  of  us.     Such 
coughs  are  evidence  of  laryngitis  or  bronchitis, 
Coueh"     '^"'-^  after  lasting  a  few  days  or  weeks  dis- 
appear and  are  no  more  thought  of.     They 
are  due  to  infection  of  the  lungs,  or  more  correctly  of  the 
bronchial    tubes,    with    such    comparatively    innocent 
microbes  as  the  pncumococcus,  Friedlander's  bacillus, 
the  Micrococcus  catarrhalis,  and  others,  in  most  cases. 
But  in  a  few  the  cough  persists,  and  does  not  go  away 
after  a  short  time;  and  in  many  of  these  it  is  caused  by 
the  tubercle  bacillus,  and  represents  the  onset  of  tuber- 
culosis  of   the   lungs.     Hence    a    persistent    cough,    or 
catarrh  of  the  lungs  as  it  is  sometimes  called,  occurring 
in  a  person  who  has  not  had  similar  attacks  before, 
should  always  receive  due  medical  attention  without 
delay,  because  the  case  may  be  one  of  consumption,  and 
not  a  comparatively  innocent  attack  of  the  common- 
place bronchitis  due  to  infection  with  one  or  another  of 
the  bacteria  mentioned  above. 

Although  consumption  is  a  disease  of  the  lungs  and 

bronchial  tubes,  its  victims  are  free  from  cough  and 

expectoration  during  the  earlier  stages  of  the 

^oTHeaUh^^  disease  in  a  surprisingly  large  number  of 

and  strength,  cases — perhaps   40    per   cent.      In    most    of 

these  the  onset  is  insidious,  and  the  patient 

has  nothing  definite  to  complain  about.     He  loses  health 

and  strength  slowly  and  for  no  apparent  reason,  there  is 

no  symptom  to  draw  attention  to  any  particular  part  of 

the  body  or  to  suggest  that  -Any  particular  organ  is 

diseased,   although  there  is  loss   of  w^nght.     Some   of 
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these  patients  show  sUght  rises  of  temperature  in  the 
evenings,  should  their  temperatures  chance  to  be  taken; 
others  become  pale  and  anaemic;  others  develop  head- 
aches, or  an  unaccustomed  lack  of  appetite.  There  is 
nothing  necessarily  characteristic  of  tuberculosis  in  these 
rather  vague  complaints,  any  of  which  may  be  due  to 
such  common  and  comparatively  innocent  causes  as 
indigestion,  overwork,  some  unsuitable  change  in  the 
habits  of  life,  or  over-rapid  growth  in  the  case  of  children 
and  adolescents.  But  if  the  case  is  one  of  tuberculosis, 
the  probability  is  that  there  will  be  physical  signs  of  the 
disease  in  the  lungs  even  at  this  early  stage,  and  it  is 
certain  that  suitable  treatment  should  be  begun  at  once. 
Hence  it  is  important  that  these  indefinite  evidences  of 
gradual  loss  of  health  and  strength  should  not  be  neg- 
lected; the  case  may  be  one  of  consumption,  and  the 
patient  should  see  a  medical  man. 

A  good  many  phthisical  patients  date  their  disease 
from  an  attack  of  pleurisy,  or  an  attack  of  pleurisy  with 

pneumonia,  or  even  of  pneumonia  alone.  In 
Pleurisy,  or  others,  when  their  previous  medical  history  is 
Pneumonia,   carefully  gone  into,  it  may  be  apparent  to  the 

experienced  eye  that  the  tuberculosis  really? 
started  with  a  pleurisy  or  with  a  pneumonia,  although 
the  patient  may  not  have  noticed  any  connection  be- 
tween the  two.  The  pleurisy  habitually  shows  itself  by 
acute  pain  in  the  chest,  aggravated  by  coughing  or  taking 
a  deep  breath,  and  the  patient  is  more  or  less  feverish  and 
unwell  while  the  attack  lasts.  In  a  minority  of  the 
cases  the  pleurisy  is  not  of  this  "  dry  "  type,  but  is 
"  wet,"  or  accompanied  by  the  effusion  of  serous  fluid 
into  the  pleural  cavity,  between  the  outer  surface  of  the 
lung  and  the  inner  surface  of  the  chest  wall;  such  a 
patient  is  said  to  have  a  pleural  effusion,  or  "  fluid  on  the 
chest."  It  must  be  understood  that  there  arc  manj^ 
causes  of  pleurisy  besides  tuberculosis,  so  that  it  is  far 
from  being  the  case  that  anybody  who  has  had  pleurisy 
may  be  set  down  as  tuberculous  without  further  proof. 
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Still,  examination  of  the  past  histories  of  tuberculous 
people  shows  that  pleurisy  occurs  in  a  large  percentage 
of  them,  either  before  the  diagnosis  of  tuberculosis  has 
been  made  or  during  the  course  of  the  disease  after  it  has 
been  recognised.  Hence  it  is  a  good  rule  to  suspect  tuber- 
culosis in  any  case  of  pleurisy  that  cannot  be  accounted 
for  otherwise.  As  regards  pneumonia,  the  great  maj  ority 
of  the  patients  who  recover  from  it  do  not  acquire  tuber- 
culosis of  the  lungs  as  a  consequence  of  the  attack.  But  in 
the  minority  tuberculosis  follows  hard  on  the  pneumonia, 
and  the  connection  between  the  two  is  unmistakable. 

Haemoptysis,  or  the  spitting  up  of  blood,  is  notoriously 

common  in  tuberculosis,  and  also  is  fairly  often  the  first 

sign  to  draw  the  phthisical  patient's  a.tten- 

c^-?.?5l.     tion  to  the  fact  that  all  is  not  well  with  him. 
Spitting.  .      .  .  .  ,  , 

The  association  of  haemoptysis  with  pul- 
monary consumption  is  universally  recognised,  and  as 
a  result  it  is  ver}^  generally  assumed  that  anybody  who 
spits  up  blood  has  consumption.  This  quite  erroneous 
belief  is  largely  due  to  and  freely  fostered  by  novelists. 
It  must  be  within  the  knowledge  of  every  experienced 
reader  of  novels  that  an  attack  of  haemoptysis  is  fre- 
quently employed  to  heighten  the  interest  in  heroines, 
who  always  recover;  or  to  prepare  the  way  for  getting 
rid,  by  a  natural  death,  of  characters  who  have  become 
inconvenient,  or  are  no  longer  necessary  for  working  out 
the  plot  of  the  book.  In  the  first  case  one  is  apt  to  read 
of  a  "  tell-tale  crimson  streak  "  seen  on  the  handkerchief 
or  lips  after  she  has  coughed,  in  the  second  the  "  sudden 
crimson  gush  of  life-blood  "  from  the  mouth  is  described. 
In  both  the  diagnosis  of  consumption  is  made  without  a 
moment's  hesitation;  as  for  the  prognosis,  the  expert 
reader  of  novels  can  make  that  for  himself. 

But  is  it  justifiable  to  diagnose  tuberculosis  of  the 
lungs  on  the  strength  of  blood-spitting  and  nothing  else  ? 
Not  the  least  in  the  world.  There  are  plenty  of  other 
causes  of  haemoptysis,  and  the  expectorated  blood  may 
well  have  come  from  the  mouth,  gums,  nose,  throat,  or 
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pharynx,  and  not  from  the  lungs  at  all.  Even  it  if  does 
come  from  the  lungs,  that  does  not  prove  that  the  patient 
has  consumption,  for  blood-spitting  is  far  from  being 
rare  in  many  other  diseases  of  the  lungs.  Thus  out  of  a 
series  of  nine  hundred  hospital  patients  who  had  spat  up 
blood,  very  nearly  five  hundred  were  phthisical,  while 
just  over  four  hundred  were  not  phthisical,  but  had  other 
diseases  of  the  lungs  and  air-passages.  These  figures 
indicate  that  consumption  is  perhaps  the  commonest, 
but  by  no  means  the  only,  cause  of  haemoptysis. 

The  quantity  of  blood  expectorated  is  very  variable, 
in  extreme  cases  amounting  to  a  quart  or  more  on  the 
one  hand,  on  the  other  being  a  mere  streak  or  trace,  a 
touch  of  colour  in  the  sputum.  The  sudden  expectora- 
tion of  a  quantit}^  of  blood — say  a  teaspoonful  or  more — 
by  an  apparently  healthy  person  is  highly  suggestive  of 
consumption,  and  certainly  should  not  be  neglected;  but 
it  must  not  be  taken  too  seriously  before  other  evidence 
of  tuberculosis  has  been  looked  for  and  found. 

As  a  complication  of  the  later  stages  of  phthisis  tuber- 
culous laryngitis  is  unfortunately  only  too  common. 
But  from  time  to  time  cases  crop  up  in  which 
it  is  the  first  sign  of  the  disease,  the  patient 
complaining  of  loss  of  voice,  huskiness,  pain  on  speaking 
and  swallowing,  and  a  very  painful  cough.  The  disease 
has  started  in  the  lungs,  in  these  cases,  but  has  not  been 
noticed  until  the  larjoix  or  vocal  cords  have  been  second- 
arily involved.  The  laryngitis  is  often  regarded  at  first 
as  nothing  more  serious  than  a  "  cold  in  the  throat  " ;  it  is 
only  when  it  fails  to  be  cured  within  the  customary  time — 
a  week  or  two — that  any  more  serious  disease  is  suspected. 

Indigestion  and  loss  of  appetite  are  common  features 

in  phthisical  patients,  and  in  a  few  are  the  first  things 

.  J.     ..       of  which  complaint  is  made.     Such  cases  are 
Indigestion.  •  1      j-  i  t     ^        j.  i 

very  misleadmg,  and  are,  fortunately,  rare. 

They  are,  perhaps,  commoner  in  young  men  than  young 

women,  while  indigestion  due  to  gastric  disorders  is  far 

more  often  a  complaint  of  women  than  of  men.     No 
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general  rule  for  the  detection  of  these  cases  of  consump- 
tion can  be  formulated;  the  more  serious  disease  may  be 
suspected  when  none  of  the  many  common  causes  of 
indigestion  can  be  found. 

What  is   meant  by   "  influenza  "  nowadays  nobody 
seems  to  know,  least  of  all  the  patients  who  say  that  they 

«  Influenza     ^^^^  ^^^'^  ^^  °'"  ha.VQ  got  it.     In  the  days  of 
the   influenza   epidemics — in  1889-1893,  for 
example — influenza  was  a  definite  disease  with  a  definite 
cause,  namely  the  baciflus  of  influenza.     But  nowadays 
it  is  quite  clear  that  all  sorts  of  acute  infections  of  the 
nose,  throat,  lungs,  and  alimentary  tract  are  confused 
together    under   the   name    "  influenza,"    and    among 
these  many  infections  is  acute  tuberculosis  of  the  lungs. 
Thus  in  a  series  of  416  hospital  patients  with  tuberculosis 
of  the  lungs,  over  a  quarter  declared  that  the  lung-trouble 
had  begun  with  an  attack  of  "  influenza  " ;  the  conclusion 
that  in  many  or  most  of  them  the  "  influenza  "  was  reaUy 
tuberculosis  seems  inevitable.     These  figures  must  not 
be  taken  as  proving  too  much.     "  Influenza,"  so  called,  is 
a  common  complaint,  and  tlie  cases  in  which  it  turns  out 
to  be  consumption  of  the  lungs  are  not  by  any  means  as 
common  as  the  figures  quoted  above  may  seem  to  show. 
But  there  can  be  no  doubt  that  the  diagnosis  of  tubercu- 
losis should  be  carefully  considered  in  all  cases  of  pulmon- 
ary "  influenza  "  that  hang  fire  and  do  not  recover  rapidly. 
The  commoner  ways  in  which  tuberculosis  of  the  lungs 
first  makes  its  presence  known  are  considered  above. 
Some   idea   of   the  relative  frequency  with 
orCef    ^vhich  they  each  may  occur  can  be  gathered 
of  Onset,     from  the  following  figures,  showing  the  per- 
centage of  each  mode  of  onset  calculated  for 
the  1,256  phthisical  patients' admitted  to  the  Brompton 
Hospital  in  iqto: 

Cough    ..          ..  ..  40-0  I     Hasmoptysis  ..  ..  13-0 

Loss  of  health  .  .  ..  27-0           Laryngitis  ..  ..  0-5 

Pleurisy       "i                            ^^^^          Indigestion  ..  ..  i-o 

Pneumonia/    '■  ""  ^  [     "  InHucnza  "  ..  ..  ^-^ 
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It  is  advisable  to  repeat  once  more  that  there  is 
nothing  diagnostic  of  tuberculosis  about  any  of  these 
signs  or  symptoms.  They  all  occur  freely  in  other  less 
serious  conditions,  and  should  do  no  more  than  raise  the 
suspicion  that  consumption  may  be  present.  But  they 
often  indicate  the  advisability  of  obtaining  medical 
advice  without  delay. 

The  physical  signs  of  tuberculosis  of  the  lungs  are  all 
the  evidences  it  furnishes  to  the  expert  hand,  eye,  and 

ear,  when  the  patient  is  examined  or  sounded. 

"^pu  ^^'"'y  Naturally  enough  these  signs  require  special 

Signs.      training  and  knowledge  for  their  detection 

and  for  the  assessment  of  their  importance 
and  interpretation;  the  subject  is  purely  technical,  part 
of  the  outfit  of  the  medical  man,  and  so  it  will  only  be 
outlined  in  what  follows. 

•  In  the  early  stages  of  consumption  the  physical  signs 
of  the  disease  are  very  slight,  and  require  skill  sup- 
ported by  constant  practice  for  their  detection.  In  the 
routine  examination  of  the  chest  the  first  thing  is  to 
observe  it  carefully,  and  see  whether  the  two  sides  ex- 
pand and  contract  equally  while  the  patient  breathes  in 
and  out,  as  they  do  in  health.  Suppose  there  is  tubercu- 
losis at  the  top  of  one  lung — the  right,  for  example — 
then  it  may  be  seen  that  the  right  side  of  the  chest  does 
not  expand  so  freely  and  fully  as  the  left  wdien  the 
patient  breathes.  Similar  evidence  will  be  gathered  by 
the  hand  placed  on  the  affected  part  during  respiration. 
Now  it  must  be  remembered  that  the  lungs  contain  a 
large  quantity  of  air;  they  lie  inside  the  chest,  and  by 
virtue  of  the  air  inside  them  make  the  chest  resonant, 
or  capable  of  emitting  a  note  more  or  less  like  that  of  a 
di'um  when  it  is  tapped  or  lightly  thumped  with  a  finger. 
Anything  that  diminishes  the  amount  of  air  in  a  part  of 
the  lung  and  increases  the  quantity  of  solid  tissue  in  it 
will  lessen  its  resonance  when  it  is  tapped,  or,  to  use 
the  technical  term,  "  percussed."  In  tuberculosis  of  the 
lungs  these  conditions  are  exactly  realised,  for  tubercles 
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(described  in  Chapter  III.)  take  the  place  of  the  minute 
air-filled  compartments  that  build  up  the  sponge-like 
structure  of  the  normal  lung.  Hence  in  the  case  we  are 
considering  the  apex  of  the  right  lung  will  give  a  duller 
note  on  percussion  than  is  normal,  when  compared  with 
the  apex  of  the  left  lung.  Finally,  when  the  stethoscope 
is  applied  to  the  affected  right  apex,  the  sounds  conveyed 
from  it  to  the  trained  ear  will  appear  abnormal,  and 
will,  again,  differ,  in  various  important  particulars  that 
cannot  be  further  specified  here,  from  the  sounds  heard 
on  auscultation  of  the  apex  of  the  left  lung.  This  is 
because  the  normal  lung  is  a  bad  conductor  of  sounds  on 
account  of  its  heterogeneous  structure — solid  tissue  and 
air-spaces  intermixed;  while  in  the  tuberculous  lung 
more  or  fewer  of  the  air-spaces  are  filled  up  with  solid 
tubercles,  and  the  tissues  tend  to  become  more  solid  and 
homogeneous,  and  therefore  a  better  conductor  of  sound. 

These  methods  of  physical  examination  will  naturally 
depend  upon  the  skill  and  experience  of  their  employer 
for  their  success ;  even  in  the  most  practised  hands  they 
do  not  suffice  for  the  detection  of  phthisis  in  its  earliest 
stages,  a  matter  that  will  be  discussed  later.  It  is 
advisable  to  consider  next  the  physical  signs  and  sym- 
ptoms of  consumption  after  it  has  passed  the  early  stage, 
and  to  describe  the  most  important  of  the  troubles  to 
which  the  phthisical  patient  finds  himself  exposed  when 
his  disease  has  made  some  progress. 

Persistence  or  recurrence  of  the  earlier  symptoms  that 
first  brought  the  disease  to  the  patient's  notice  will 
probably  be  observed.  Most  important  of 
The  Later  ^^^j  ^^.q  ^i^q  cough  and  expectoration;  these 
Symptoms.  "^'^Y  ^e  absent  at  first,  but  rarely  fail  when 
the  tuberculosis  has  extended  far  in  the  lungs, 
though  there  is  no  direct  connection  between  the  severity 
of  the  cough  and  the  extent  of  the  pulmonary  disease. 
The  frequency  and  violence  of  the  cough  are  very  vari- 
able in  different  cases.  In  some  it  is  brought  on  by 
change  in   position — on  l>ang   down,    for   example;   in 
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others  it  is  aggravated  by  taking  food,  and  so  is  worse 
after  meals;  in  others  it  is  brought  on  by  changes  in  the 
temperature  of  the  air,  by  going  from  one  room  to 
another,  or  by  going  out  of  doors.  At  first  it  tends  to 
be  short,  dry,  and  hacking;  later  it  becomes  "  produc- 
tive," as  it  is  called,  or  accompanied  by  expectoration. 

The  expectoration  in  consumption  is  scanty  at  first, 
but  later  becomes  free  and  often  copious.  The  necessity 
for  spitting  is  the  greatest  of  the  tuberculous  patient's 
many  trials;  the  mucous  secretion  from  the  lungs  must 
be  got  rid  of  by  coughing,  but,  as  it  contains  tubercle 
bacilU,  it  must  be  disposed  of  so  as  to  avoid  the  risk  of 
infecting  others.  The  act  of  coughing  is  in  itself  bad 
for  the  patient's  lungs,  and  so  should  be  performed  as 
gently  and  as  rarely  as  possible ;  the  tuberculous  sputum 
should  not  be  swallowed  for  fear  of  setting  up  intestinal 
tuberculosis.  To  the  naked  eye  there  is  nothing  charac- 
teristic about  the  expectoration ;  it  is  often,  particularly 
in  the  later  stages,  brought  up  in  rounded  masses  not 
unlike  coins  in  general  shape,  and  for  that  re:!Son 
described  as  nummulated;  but  apparently  identical 
sputum  is  common  in  cases  of  bronchitis  that  are  not 
tuberculous.  Under  the  microscope,  it  is  often  seen  to 
contain  minute  fragments  of  lung-tissue. 

Blood-spitting  is  quite  common  during  the  progress 
of  phthisis;  perhaps  two-thirds  or  more  of  the  patients 
have  haemoptysis  at  some  stage  or  other  of  their  disease. 
The  quantity  of  blood  expectorated  is  very  variable;  in 
not  a  few  cases  it  is  very  great,  and  such  a  haemoptysis 
may  be  rapidly  fatal.  The  sign  is  one  that  should  never 
be  neglected,  and  calls  for  immediate  care  and  treatment 
if  there  is  more  than  a  streak  of  blood,  a  mere  tinge  of 
colour,  in  the  sputum.  Haemoptysis  often  occurs  at 
night,  or  when  the  patient  is  at  rest ;  but  rarely  does  it 
follow  immediately  on  some  unduly  great  exertion  or 
emotion,  as  the  novelists  would  have  us  believe. 

The  voice  is  often  weakened  or  lost  for  a  time  in  con- 
sumption, sometimes  as  a  result  of  tuberculosis  of  the 
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larynx,  but  often  without  any  such  local  disease  to 
account  for  the  loss.  It  may  result  from  the  overstrain 
of  frequent  or  prolonged  bouts  of  coughing. 

Rapid  breathing,  particularly  on  comparatively  slight 
exertion,  is  very  common  in  tuberculosis  of  the  lungs; 
but  there  is  nothing  diagnostic  about  the  sign,  for  it  is 
common  in  many  other  conditions — ansemia,  bronchitis, 
heart  disease,  for  example.  In  the  same  way  the  tuber- 
culous patient  is  often  seen  to  be  of  a  bad  colour,  bluish 
or  dusky  in  complexion  where  he  ought  to  be  pink  or 
red.  This  blueness,  or  "  cyanosis,"  as  it  is  called,  is  com- 
mon in  the  later  stages  of  the  disease.  With  the  rapid 
breathing  of  consumption  may  be  compared  its  rapid 
pulse-rate;  for  one  reason  or  another  the  heart  tends  to 
beat  more  frequently  in  most  of  the  patients,  so  that 
the  pulse  is  at  80  to  no  to  the  minute  instead  of  the 
normal  60  to  80  or  thereabouts. 

Fever  or  an  abnormally  high  temperature  is  present 
at  one  time  or  another,  and  often  for  long  periods  at  a 
time,  in  practically  every  case  of  consumption.  The 
temperature-charts  of  all  these  patients  should  be  kept 
most  carefully,  as  they  give  most  valuable  information 
as  to  the  general  course  of  the  disease,  its  advance  or 
retrogression.  Broadly  speaking,  tubefculous  patients 
are  doing  well  if  their  temperatures  are  not  above  the 
normal;  if  they  are  feverish,  it  is  to  be  concluded  that 
something  is  amiss — the  disease  is  advancing,  perhaps, 
or  the  method  of  life  is  wrong,  or  some  comphcation  is 
setting  in.  The  degree  of  fever  present  is  to  some  extent 
an  index  of  the  importance  that  should  be  attached  to 
it,  but  this  is  a  rule  with  many  exceptions.  There  is  no 
single  type  of  fever  that  is  characteristic  of  consumption ; 
the  temperature  of  the  body,  in  tuberculosis  as  in  health, 
is  usually  highest  in  the  afternoon  or  evening,  lowest  in 
the  early  morning  hours.  In  severe  cases  of  phthisis  with 
extensive  and  advancing  disease  of  the  lungs  the  daily 
variations  in  the  patient's  daily  temperature  are  very 
great,  and  the  fever  is  of  the  type  known  as  "  hectic  "; 
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these  cases  will  illustrate  the  curious  fact  that,  even 
when  his  temperature  is  very  high,  the  consumptive  is 
apt  to  feel  well,  and  is  quite  himself,  fairly  comfortable, 
bright,  intclUgent,  in  marked  contrast  to  patients  who 
have  high  fever  from  other  causes,  and  are  obviously  ill 
with  it  in  almost  every  case. 

A  good  deal  of  pain  of  one  sort  or  another  falls  to  the 
consumptive's  lot.  Most  of  the  patients  have  pains  in 
the  chest,  made  worse  by  coughing  or  the  quickened 
breathing  entailed  by  exertion.  In  many  cases  these 
are  evidence  of  pleurisy;  in  others  they  are  indirect  pains 
caused  by  the  destructive  processes  going  on  in  the 
diseased  parts  of  the  lungs,  and  not  felt  in  the  lungs 
themselves  (the  lungs  are  devoid  of  sensation),  but  re- 
ferred to  the  adjacent  walls  of  the  chest.  Other  con- 
sumptive patients  complain  much  of  pains  in  the  limbs, 
or  pains  all  over,  made  worse  by  changes  in  the  weather, 
and  lessening  with  improvement  in  the  sufferer's  gen- 
eral condition  and  st  ength..  These  general  pains  are 
often  misleadingly  referred  to  as  "  rheumatic,"  and  are 
commonest  in  the  chronic  cases.  In  perhaps  lo  per 
cent,  of  the  patients  there  is  much  complaint  of  head- 
ache; why  this  should  be  so  is  unknown.  These  head- 
aches may  be  one  of  the  earliest  features  of  consump- 
tion, and  as  they  are  often  very  difficult  to  reheve,  they 
may  make  the  patient's  Hfe  a  burden.  In  some  cases 
they  are  due  to  the  strain  and  the  venous  congestion  of 
the  brain  produced  by  repeated  fits  of  coughing. 

The  general  nervous  system — the  brain  and  mind — are 
not  infrequently  affected  in  phthisis,  and  in  many  cases 
very  happily.  The  invincible  optimism  of  countless 
consumptives  has  been  recognised  for  centuries.  These 
patients  are  unable  to  realise  the  severity  of  their  illness, 
and  are  busy  with  plans  for  next  week,  next  month,  next 
year,  even  when  half-way  through  death's  door.  Such 
a  frame  of  mind  is  admirable  in  so  chronic  a  disease  as 
phthisis,  and  is  a  great  asset  in  the  struggle  for  recovery. 
If  the  majority  are  optimists,  the  minority  tends  to  pessi- 
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mism,  and  the  gloomy  consumptive  patient,  who  dwells 
on  all  the  adverse  featm'es  of  his  case  unless  constantly 
encouraged  to  hope  for  better  things,  is  by  no  means  a 
rare  type.  Expert  alienists  recognise  a  special  tj^pe  of 
insanity  due  to  tuberculosis;  it  is,  however,  fortunately, 
uncommon,  whereas  the  deaths  of  the  insane  from 
tuberculosis  are  numerous.  The  fact  that  sleeplessness 
is  not  rare  in  the  consumptive  may  be  mentioned  here- 

Loss  of  appetite  and  the  associated  loss  of  weight  and 
strength  are  cardinal  features  of  tuberculosis  of  the 
lungs;  so  much  so  that  the  names  by  which  it  is  com- 
monly known,  "consumption"  and  "phthisis,"  both 
mean  "  wasting,"  and  refer  to  the  way  in  which  the 
body  wastes  away  as  the  disease  advances.  The  loss 
of  appetite  is  often  a  nervous  phenomenon,  the  patients 
revolting  at  the  idea  or  at  the  sight  of  food,  or  beginning 
to  eat  with  an  appetite  that  dies  away  after  a  few 
mouthfuls.  In  other  instances  the  loss  of  appetite  is 
associated  with  dyspepsia,  and  food  cannot  be  taken  in 
sufficient  quantity  because  of  the  inconveniences  (pain, 
flatulence,  nausea,  vomiting)  it  brings.  The  tastes  may 
change,  and  there  may  be  a  craving  for  outlandish  im- 
substantial  fare,  while  ordinary  foods  (especially  fats) 
may  be  rejected.  In  the  later  stages,  especially  when 
the  case  is  complicated  by  laryngitis,  swallowing  may 
become  painful,  with  the  result  that  the  consumption 
of  food  is  still  further  limited.  As  a  consequence  of 
these  various  and  common  disabilities,  there  is  the 
general  tendency  to  loss  of  weight  already  noted,  and 
with  the  loss  of  weight  goes  loss  of  strength.  Now,  experi- 
ence shows  that  the  chances  of  recovery  are  much  in- 
creased if  the  normal  state  of  nutrition  of  these  patients 
can  be  maintained,  or,  better  still,  improved;  it  is  for  this 
reason  that  so  much  attention  is  devoted  in  sanatoriums 
to  the  great  feeding  interest,  and  that  the  fluctuations  in 
the  weight  of  each  patient  are  followed  with  such  care. 

Special  mention  may  be  made  of  one  more  sign  that 
is  common  in  phthisis,  and  that  is  the  occurrence  of 
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heavy  sweating  at  night.  Like  the  rapid  pulse,  the 
headaches,  and  the  nervous  signs  mentioned  above, 
tliese  night-sweats  are  due  to  absorption  into  tlie  system 
of  the  poisonous  or  toxic  substances  produced  by  the 
tubercle  bacilli  and  oth(>r  microbes  growing  in  the 
patient's  lungs.  Hence  they  are  rare  in  the  early  stages, 
common  when  the  disease  has  made  considerable  pro- 
gress. They  tend  to  occur  in  the  early  morning,  but 
may  come  on  at  any  time  in  the  day  or  night  after  the 
patient  has  been  asleep  for  a  time.  They  may  be  so 
profuse  that  the  night-clothes  and  even  some  of  the 
bedding  may  have  to  be  changed  several  times  in  a  night. 
To  the  patient  they  are  most  unpleasant,  leaving  him 
cold,  exhausted,  depressed,  poisoning  his  waking  hours 
with  gloomy  anticipations  for  the  coming  night. 

As  for  the  physical  signs  found  on  examination  of 
patients  in  the  later  stages  of  consumption,  not  much 
need  be  said  in  such  a  book  as  this.  The  signs  already 
mentioned  above  become  more  conspicuous ;  the  respira- 
tory movements  of  the  chest  on  the  affected  side  become 
manifestly  hmited,  and,  indeed,  there  is  usually  a  definite 
shrinkage  in  the  volume  of  the  lung  affected,  with  the 
result  that  the  chest  wall  falls  inward  over  the  diseased 
area,  and  the  symmetry  of  the  two  sides  of  the  thorax 
is  notably  impaired.  This  becomes  very  obvious  when 
the  diseased  portions  of  the  lung  soften  and  break  down 
as  described  in  Chapter  UL,  and  pulmonary  cavities 
are  formed  at  the  expense  of  the  tuberculous  lung  tissue. 

Auscultation  with  the  stethoscope  reveals  a  number 
of  peculiar  and  characteristic  sounds  when  such  excava- 
tion of  the  lungs  has  taken  place. 

There  are  many  complications  that  may  interrupt  the 

course  of  pulmonary  tuberculosis.     Many  of  them  are 

gravely   inconvenient,   some   are   dangerous 

Complica-   ^Q  j-f^   ^Yl  demand  special  consideration  and 

lions.  '  ^    1         r 

treatment.  Only  a  few  can  be  mentioned  here. 

The  occurrence  of  hcsmoptysis  has  been  noted  above, 

and  it  may  be  added  here  that  the  blood  expectorated 
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comes  from  some  small  artery  or  vein  that  has  become 
involved  in  the  tuberculous  process  in  the  diseased  part 
of  the  lung.  Tubercles  form  in  or  around  the  wall  of 
the  pulmonary  bloodvessel,  and  when  in  the  natural 
course  of  the  disease  the  tubercles  soften,  break  down, 
and  are  expectorated,  it  often  happens  that  the  wall  of 
the  vessel  ruptures  and  blood  escapes  from  it,  to  be  got 
rid  of  by  coughing. 

Pleural  effusion,  or  the  accumulation  of  fluid  in  the 
pleural  cavity,  and  pneumothorax,  or  the  escape  of  air 
from  the  lung  into  the  same  cavity,  are  both  fairly 
common  complications  of  phthisis.  It  may  be  well  to 
explain  what  is  meant  by  the  term  "  pleural  cavity,"  as 
it  is  one  that  must  be  used  and  should  be  understood. 
The  chest,  or  thorax,  as  everybody  knows,  is  hollow,  and 
its  chief  contents  are  the  heart  and  the  two  lungs. 
Leaving  the  heart  out  of  consideration  for  the  moment, 
the  hollow  chest  may  be  said  to  be  divided  into  two 
spaces,  the  right  and  left  pleural  cavities,  that  serve  to 
contain  the  two  lungs.  In  health  each  lung  fills  its 
pleural  cavity  completely,  very  much  as  the  inflated 
india-rubber  bag  of  a  football  fills  its  leather  case  com- 
pletely. But  in  both  there  is  a  potential  cavity  present — 
in  the  football  between  the  inside  of  the  leather  and  the 
outside  of  the  rubber;  in  the  living  creature  between  the 
chest  wall  and  the  lung.  New,  the  inside  of  the  chest 
and  the  outside  of  the  lung  are  both  covered  with  a 
smooth  and  thin  membrane  called  the  "  pleura  ";  in  con- 
sumption it  often  happens  that  the  disease  spreads  to 
the  surface  of  the  affected  lung,  invades  the  pleura  cover- 
ing it,  infects  the  pleural  cavity,  and  sets  up  the  secretion 
of  fluid  into  it.  The  patient  is  then  said  to  have  a  wet 
pleurisy,  or  pleural  effusion;  the  fluid  makes  room  for 
itself  by  compressing  the  lung  and  causing  it  to  collapse 
and  be  emptied  of  the  air  it  contains,  just  as  room  for 
fluid  could  be  found  between  the  leather  cover  and  the 
inner  india-rubber  bag  of  a  football  by  allowing  the  bag 
to  collapse  correspondingly.     The  amount  of  fluid  in  a 
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tuberculous  pleural  effusion  may  amount  to  3  or  4  pints 
or  more;  its  presence  embarrasses  the  patient's  breath- 
ing, as  it  puts  so  much  of  the  lung  out  of  action  by  per- 
mitting it  to  collapse,  and  it  maj^  be  necessary  to  with- 
draw the  fluid  by  tapping  the  chest  with  a  hollow  needle 
and  sucking  or  "  aspirating  "  the  fluid  away.  Unless 
very  large  indeed,  a  pleural  effusion  as  described  above 
is  not  a  direct  or  urgent  menace  to  life,  because  it  accu- 
mulates slowly;  but  in  pneumothorax,  when  air  suddenly 
escapes  into  the  pleural  cavity  from  the  lung,  there  is 
often  considerable  immediate  danger  to  the  patient. 
This  occurs  when,  by  some  mischance,  ulceration  of  the 
tuberculous  tissue  lying  between  a  bronchial  tube  or  a 
cavity  and  the  surface  of  the  diseased  lung  takes  place, 
and  air  gets  the  opportunity  to  pass  out  of  the  lung  into 
the  pleural  cavity.  The  lung  contains  a  good  deal  of 
elastic  tissue  that  is  always  stretched  and  under  tension 
during  life,  when  the  lung  fills  the  pleural  cavity,  as  it 
normally  does.  As  a  result,  the  lung  is  always  trying 
to  contract  and  collapse  so  as  to  occupy  a  much  smaller 
volume;  this,  however,  it  cannot  do  unless  something 
else — fluid  or  air — can  be  found  to  take  its  place,  for 
Nature  notoriously  abhors  a  vacuum.  As  soon,  there- 
fore, as  the  naturally  impervious  pleural  membrane 
covering  the  lung  is  perforated  by  the  ulceration  de- 
scribed above,  and  air  can  make  its  way  from  the  lung 
into  the  pleural  cavity,  the  elastic  lung  seizes  the  oppor- 
tunity to  shrink  in  size,  sucking  more  and  more  air  into 
the  pleural  cavity  as  it  does  so,  until  at  last  the  whole 
lung  is  completely  collapsed  and  airless,  useless  for  the 
purposes  of  breathing ;  the  space  it  should  occupy  is  com- 
pletel}/  filled  with  air.  If  the  establishment  of  a  pneumo- 
thorax is  rapid  and  complete,  as  described  above,  the 
patient  is  likely  to  die  out  of  hand,  with  great  pain  in 
the  chest  and  increasing  shortness  of  breath.  If,  how- 
ever, the  collapse  of  the  lung  is  only  partial  and  the 
pneumothorax  incomplete,  or  if  it  is  only  slowly  estab- 
lished, the  results  are  much  less  to  be  dreaded,  and  are, 
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indeed,  as  will  be  noted  later,  not  rarely  favourable  to 
the  patient's  recovery. 

Tuberculosis  of  some  part  of  the  alimentary  tract, 
most  often  of  the  intestine,  is  a  frequent  complication 
of  consumption,  especially  in  its  later  stages.  The 
symptoms  of  this  are  variable;  often  it  shows  itself  by 
diarrhoea,  or  diarrhoea  alternating  with  constipation, 
while  abdominal  pain  and  colic  may  cause  the  patient 
great  inconvenience.  The  appetite  is  often  seriously 
impaired  in  these  patients,  and  their  intestinal  troubles, 
which  are  often  intractable,  are  to  be  traced  to  secondary 
infection  and  ulceration  caused  by  the  tubercle  bacilli 
coughed  up  from  the  primary  lesion  in  the  lungs  and 
swallowed.  Fistula  is  one  of  the  many  trying  forms 
taken  by  this  secondary  infection. 

Tuberculosis  of  the  larynx  is  one  of  the  commonest  and 
most  distressing  complications  of  phthisis,  occurring  in 
perhaps  20  or  30  per  cent,  of  the  cases.  The  larynx, 
or  uppermost  parts  of  the  windpipe,  contains  as  its  most 
important  part  the  vocal  cords,  which  lie  inside  it  at 
about  the  level  of  the  Adam's  apple  in  the  throat. 
Everything  coughed  up  from  the  lungs  has  to  pass  out 
through  the  larynx  and  between  the  vocal  cords,  and  so 
these  structures  have  every  chance  of  becoming  second- 
arily infected  by  the  tubercle  bacilli  expectorated  by 
the  consumptive  patient.  The  first  indication  of  tuber- 
culous laryngitis  is  furnished  by  a  change  in  the  voice, 
huskiness,  or  pain  in  the  larynx  on  speaking  or  coughing. 
By  use  of  the  laryngoscopic  mirror  the  infected  vocal 
cords  can  be  seen  to  be  inflamed  at  first,  either  unduly 
pale  or  reddened  and  swollen;  later  on  minute  nodules 
or  tubercles  form  upon  them,  and  after  a  time  these  break 
down,  just  as  they  do  in  the  lung,  leaving  an  ulcerated 
surface  in  their  place.  Adjoining  parts  of  the  larynx 
are  affected  in  like  manner;  the  patient  becomes  voice- 
less, has  a  frequent  and  very  painful  cough,  and  suffers 
discomfort  or  even  agony  whenever  swallowing  is  at- 
tempted, so  that  his  general  nutrition  suffers  and  his 


TUBERCULOSIS  OF  THE  LUNGS  87 

clicinccs  of  recovery  are  thereby  impaired.  It  may  be 
pointed  out  again  tliat  not  by  any  means  every  phthisical 
person  who  becomes  husky  or  loses  his  voice  is  suffering 
from  tuberculosis  of  the  larynx,  and,  further,  that  appro- 
priate local  treatment  is  capable  of  affording  nmch 
relief  or  even  cure. 

In  a  certain  proportion  of  the  cases  of  consumption, 
perhaps  10  per  cent,  or  so,  the  tubercle  bacilli  in  the 
lungs  make  their  way  into  the  circulating  blood,  by  some 
catastrophe,  and  set  up  general  or,  better,  generalised 
tuberculosis,  the  latter  term  implying  that  the  infection 
derives  from  a  primary  focus  of  the  disease  already 
present  in  the  body.  This  complication  is  always  fatal. 
It  may  show  itself  in  various  clinical  forms,  in  accordance 
with  the  severity  with  which  the  tubercle  bacilli,  carried 
in  the  blood-stream  all  over  the  body,  chance  to  attack 
different  organs  or  parts  of  it.  In  some  of  the  patients 
the  meninges,  or  membranes  covering  the  brain,  are 
most  involved,  and  these  patients  die  with  the  symptoms 
of  tuberculous  meningitis.  In  others  the  lungs  them- 
selves, already  the  primary  seat  of  the  disease,  are  the 
organs  mainly  involved  by  its  secondary  generalisation, 
and  the  patient  succumbs  to  what  appears  clinically  to 
be  an  acute  bronchitis  or  broncho-pneumonia,  and  is 
really  an  acute  tuberculosis  of  the  lungs.  In  others, 
again,  all  the  organs  of  the  body  together  become  the 
seat  of  this  secondary  generalisation  or  spread  of  tuber- 
culosis, and  the  patient  becomes  prostrated  and  seriously 
ill  with  symptoms  not  unhke  those  of  a  severe  fever  like 
enteric. 

A  common  complication  in  advancing  cases  is  th6 
occurrence  of  a  mixed  infection  of  the  lungs.  This  term 
implies  that  the  affected  lungs,  already  infected  with 
tubercle  bacilli,  are  now  invaded  by  microbes  of 
some  other  variety  or  varieties  as  well.  The  bacteria 
that  may  give  rise  to  such  mixed  infections  of  the 
lungs  are  many  in  number — staphylococci,  strepto- 
cocci, pneumococci  that  are  commonly  associated  with 
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pneumonia,  influenza  bacilli,  and  others.  The  occur- 
rence of  such  a  mixed  infection  is  always  harmful  to  the 
patient,  as  it  increases  the  destruction  of  the  tissue  of 
the  lungs,  and  leads  to  the  production  of  an  increased 
quantity  of  poisonous  or  toxic  substances  that  are 
absorbed  into  the  patient's  system  and  make  him  more 
ill  than  he  was  before,  weaker,  more  feverish,  more 
inclined  to  waste  away. 

Did  space  allow,  many  more  complications  of  con- 
sumption might  be  discussed,  some  of  them  very  serious, 
like  pneumonia  or  broncho-pneumonia;  others  less  so, 
such  as  asthma,  bronchitis,  dry  pleurisy,  tuberculosis  of 
the  kidneys  or  lymphatic  glands.  But  enough  has  been 
said  to  show  the  importance  attaching  to  the  occurrence 
of  such  things. 

We  now  come  to  matters  of  the  greatest  practical 

importance,  for  every  consumptive  patient  is  naturally 

anxious  to  know  what  is  likely  to  be  the  out- 
*  Course  and     „   _         r    i  •       t  o  .    .  ■  ,  •     i     ■ 

Duration,      come    of    his    disease.     Statistical    inquiries 

show  that  the  course  of  phthisis  is,  in  general, 

slowly   downhill,  the   average    duration   of    the    cases 

a.    matter    of    years.     Obviously   the    progress    of    the 

disease  will  be  profoundly  influenced  by  the  treatment 

it  receives;  if  this  is  early  and  thorough,  the  tuberculosis 

will  often  be  arrested  for  an  indefinite  period.     In  the 

same  way  the  duration  of  the  disease  in  patients  who 

are  not  actually  cured  is  much  prolonged  by  adequate 

treatment,  and  for  this  reason  phthisis  is  much  more 

slowly  progressive  among  the  well-to-do  who  can  attend 

properly  to  their  health  than  in  the  lower  classes  who 

cannot;  among  hospital  patients  its  average  duration 

is  perhaps  two  or  three  years,  as  compared  with  seven 

or  eight  years  in  private  patients.     In  Norway,  between 

1891  and  1900,  a  census  of  the  cases  of  phthisis,  based 

on  returns  sent  in  by  medical  men  for  the  most  part 

country  practitioners,  showed  that  the  average  duration 

was  for  three  and  a  quarter  years  from  the  first  symptom 

of  the  disease;  one  patient  in  every  six  was  still  alive  at 
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the  end  of  ten  years,  and  two-thirds  of  those  then  living 
were  still  able  to  work.  Sex  appeared  not  to  affect  the 
outlook,  for  the  course  and  duration  of  the  phthisis  were 
much  the  same  in  women  as  in  men.  About  20  per 
cent,  of  the  patients,  over  2,000  in  all,  died  within  a 
year  of  the  onset  of  the  disease. 

These  figures  may  at  first  sight  appear  very  dis- 
couraging. But  it  must  be  kept  in  mind  that  they  are 
statistics  based  on  a  large  number  of  cases,  and  that  they 
represent  an  average;  they  must  not  be  applied  without 
further  consideration  to  any  particular  case  of  phthisis. 
There  are  many  circumstances  that  retard  the  course 
of  the  disease  and  prolong  its  duration,  the  chief  of  these 
being  the  provision  of  adequate  treatment  and  the 
amount  of  care  the  patient  can  give  to  the  task  of  getting 
well.  This  is  particularly  so  when  the  disease  is  detected 
early,  before  it  has  made  much  progress  in  tissue  of 
the  lungs.  The  figures  quoted  above  compare  very 
favourably  wnth  those  recorded  a  century  ago.  Thomas 
Young,  writing  in  1815,  remarked  that  the  duration  of 
phthisis  was  said  to  vary  from  a  fortnight  to  forty  years, 
but  that  it  most  frequently  terminated  in  eight  or  ten 
months.  It  is  clear,  therefore,  that  the  duration  of  the 
disease  is  much  longer  now  than  it  used  to  be,  and,  in 
view  of  the  lines  of  treatment  recommended  in  those 
days,  probably  much  of  the  amelioration  here  may  be 
put  down  to  the  improvements  that  have  been  made  in 
the  treatment  of  the  disease. 


CHAPTER  Vlll 

SURGICAL  TUBERCULOSIS  AND  SCROFULA 

Tuberculosis  of  the  lymphatic  glands— Of  the  bones— Of  the 
joints — Of  the  kidneys — Tuberculous  peritonitis — Scrofula 
— Struma. 

Surgical  tuberculosis  comprises  those  forms  of  tuber- 
culosis that  commonly  benefit  by  surgical  interference, 
by  the  operative  or  other  treatments  that  are  habitually 
employed  by  surgeons  as  distinguished  from  physicians. 
It  is  therefore  natural  that  no  exact  definition  of  what 
is  included  in  the  term  should  be  possible.     Tubercu- 
losis of  the  lungs,  for  example,  is  typically  a  "  medical  " 
form    of   tuberculosis,   to   be   treated   medically,   lying 
outside  the  surgeon's  sphere.     But  there  are  exceptions 
to  this  general  rule.     A  few  quite  unusual  cases  of  pul- 
monary tuberculosis  have  been  found  suitable  for  opera- 
tive treatment,  and  have  been  tackled  by  surgeons  with 
success  in  different  countries  from  time  to  time.     In 
the  same  way  many  patients  with  tuberculosis  of  the 
glands  of  the  neck,  which  is  a  characteristically  "  sur- 
gical "  form  of  tuberculosis,  because  it  so  often  calls  for 
operation,  make  good  recoveries  without  help  from  the 
surgeon.     Hence  no  rigid  and  uniform  distinction  can 
be  made  between  "  medical  "  and  "  surgical  "  forms  of 
tuberculosis ;  the  case  of  each  patient  must  be  considered 
and  treated  on  its  own  peculiar  merits.     In  this  chapter 
will  be  described  some  half-dozen  of  the  forms  of  tuber- 
culosis infection  that  are  most  often  amenable  to  surgical 
treatment.     The  trend  of  recent  practice  shows  that  the 
operative  treatment  of  tuberculosis,  speaking  generally, 
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is  becoming  rarer  year  by  year,  the  conservative  treat- 
ment commoner.  Splints,  plaster  cases,  or  jackets,  the 
immobihsation  of  tuberculous  bones  or  joints  in  ortho- 
pccdic  apparatuses,  prolonged  treatment  by  open  air, 
exposure  to  sunlight,  and  good  feeding,  are  nowadays 
very  apt  to  take  the  place  of  the  surgical  operations 
that  would  have  been  advised  a  few  years  ago. 

The  lymphatic  glands  are  small  masses  of  what  may 
T)e  recognised  under  the  microscope  as  lymphatic  tissue, 

and  are  normally  to  be  found  and  felt  in  a 

Tuberculosis  number  of  situations  near  the  surface  of  the 

Lymphatic    ^ody,  isolated  or  in  short  chains  arranged  like 

Glands.       beads  on  a  necklace.    Thus  they  may  easily  be 

felt  along  the  fold  of  the  groin,  for  example, 
or  on  the  inner  wall  of  the  armpit,  or  in  the  neck  and 
above  the  collar-bones.     In  health  the  superficial  lym- 
phatic glands  in  these  situations  are  usually  large  enough 
to  be  felt,  and  to  the  touch  resemble  such  things  as, 
perhaps,  small   shot,  grains    of  wheat,  split  peas  and 
the  like.     Similar  but  smaller  lymphatic  glands  exist  in 
many  other  parts  of  the  body  not  far  from  the  surface, 
but  are  too  small  or  too  deeply  seated  to  be  felt  in 
health.     There  are  also  many  lymphatic  glands  grouped 
inside  the  body,  in  the  abdominal  cavity  and  deep  in 
the  chest  at  the  roots  of  the  lungs.     Connecting  these 
various  glands  is  a  network  of  minute  and  thin-walled 
tubes,   called  the   "  lymphatic   ducts,"   or  passages  or 
channels,  that  extend  all  over  the  body,  inside  and  out. 
They  serve  to  convey  the  lymph  from  every  part  of  it 
back  to  a  single  tube,  known  as  the  "  thoracic  duct," 
that  lies  deep  inside  the  trunk,  and  returns  the  collected 
lymph  to  the  blood,  to  one  of  the  big  veins  at  the  root 
of  the  neck.     The  lymph  itself  is  a  straw-coloured  fluid, 
very  much  like  the  serum  or  clear  fluid  of  the  blood;  it 
is  constantly  leaving  the  blood   as  it   circulates,   and 
exuding  through  the  walls  of  the  smallest  bloodvessels 
into  practically  all  the  tissues  of  the  body,  which  are, 
therefore,   constantly  bathed   in  lymph.     This  lymph 
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brings  food  material  for  the  tissues,  and  carries  away 
from  them  their  waste  products;  in  addition,  it  is  the 
usual  vehicle  whereby  any  infecting  agents,  such  as 
tubercle  bacilli,  are  got  rid  of  when  they  attack  any  part 
of  the  body.  The  bacilli  that  get  into  the  tissues  are 
carried  away  in  the  lymph-stream  along  the  lymphatic 
passages,  and  tend  to  be  arrested  in  the  first  lymphatic 
gland  they  come  to  in  their  travels.  These  glands  are 
little  pieces  of  a  tissue  that  has  specialised  in  the  busi- 
ness of  killing  bacteria,  destroying  infecting  agents  that 
reach  it,  and  preventing  their  further  spread  and  multi- 
plication. To  take  a  couple  of  examples  from  daily 
life,  anj^body  who  has  had  acute  tonsillitis  or  a  bad  sore 
throat  knows  how  the  lymphatic  glands  at  the  angle  of 
the  jaw  and  neck  enlarge  and  become  painful;  this  is  be- 
cause some  of  the  microbes  causing  the  inflammation  of 
the  tonsils  have  passed,  with  the  lymph  from  the  tonsils, 
into  the  adjoining  glands  in  the  neck,  and  have  set  up 
inflammation  there  also.  Again,  anyone  who  has  got  a 
sore  toe  or  heel  out  walking  will  remember  the  subse- 
quent painful  swelhng  of  the  lymphatic  glands  that  is 
so  apt  to  occur  in  the  corresponding  groin,  or  in  the 
space  behind  the  knee;  bacteria  have  forced  their  way 
into  the  foot  at  the  sore  place,  and  have  been  carried  off 
by  the  lymphatic  channels  for  destruction  at  the  nearest 
or  the  most  convenient  lymphatic  glands.  To  put  the 
matter  shortly,  in  fact,  so  far  as  bacteria  and  infection 
go,  the  lymphatics  and  lymphatic  glands  may  be  com- 
pared to  a  system  of  scavengers  and  destructor-stations 
developed  for  the  protection  of  the  body  at  large.  If 
the  dose  of  microbes  swept  into  a  lymphatic  gland  is 
small,  or  if  the  microbes  themselves  are  not  very  virulent, 
they  are  killed  off  and  disposed  of  before  they  have  been 
able  to  do  more  than  cause  a  moderate  amount  of  swell- 
ing and  inflammation  in  the  gland.  But  if  they  are  of  a 
virulent  nature,  or  arc  too  many  in  number,  they  gain  a 
footing  in  the  gland,  and  set  up  an  acute  inflammation 
that  may  spread  to  other  glands,  and  often  gives  rise  to 
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suppuration  and  the  formation  of  an  abscess.  In  the 
case  of  tuberculosis,  abscess-formaiion  is  often  a  chronic 
affair,  devoid  of  any  acute  manifestations  of  inflamma- 
tion such  as  heat  and  redness;  such  an  abscess  is  there- 
fore described  as  a  "  cold  "  abscess. 

In  the  case  of  tuberculosis  it  is  the  commonest  thing 
in  the  world  for  the  patient's  glands  to  be  infected, 
whether  he  is  aware  of  it  or  no.  Which  group  of  glands 
it  is  that  is  attacked  will,  of  course,  depend  upon  what 
part  of  the  body  is  invaded  by  the  tubercle  bacilli.  If 
they  enter  by  the  tonsils  and  throat,  the  adjacent 
lymphatic  glands  in  the  neck  will  be  the  first  to  suffer. 
If  the  bacilli  have  made  their  way  into  the  lungs,  then 
the  neighbouring  glands  inside  the  chest  at  the  roots  of 
the  lungs,  the  point  at  which  the  windpipe  and  pul- 
monary bloodvessels  enter  them,  will  be  attacked.  If 
the  bacilli  have  been  swallowed  and  have  made  their 
way  into  the  intestine,  the  first  glands  to  be  infected  by 
them  will  be  the  mesenteric  glands,  those  into  which 
the  lymphatics  from  the  intestine  drain.  If  the  hand  or 
arm  is  infected  with  tubercle  bacilli,  tuberculosis  of  the 
glands  in  the  arm-pit  or  about  the  collar-bone  may 
ensue;  and  similarly  with  other  parts  of  the  body  other 
groups  of  glands  will  be  involved.  One  often  sees  a 
tendency  to  the  spread  of  tuberculosis  from  one  set  of 
glands  to  another,  or  to  many  others,  if  the  infection  is 
very  severe. 

What  happens  when  a  fairly  superficial  lymphatic 
gland  becomes  infected  with  tubercle  bacilli  in  this  way  ? 
The  result  depends  on  a  number  of  factors,  such  as  the 
size  of  the  dose  of  microbes,  their  virulence,  the  resisting 
powers  of  the  individual  affected,  the  site  of  the  gland 
involved.  Tubercles  form  inside  the  gland,  as  has  been 
described  in  Chapter  III.,  and  it  inflames  and  swells 
up,  becoming  prominent  on  the  surface  of  the  body,  if 
it  is  a  superficial  gland,  as  a  hard  and  tender  swelling. 
If  the  tubercle  bacilli  are  the  stronger  and  beat  down 
the  local  resisting  powers  of  the  patient,  an  abscess 
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forms  inside  the  infected  gland,  and  presently  makes 
its  way  out  by  perforating  the  skin  over  it;  the  passage 
or  track  thus  formed  for  the  pus  which  the  tuberculous 
gland  has  now  come  to  contain  is  known  as  a  "  sinus." 
At  the  same  time  the  infection  is  likely  to  spread  to  ad- 
joining glands,  and  they  in  turn  will  break  down  into 
abscesses,  and  may  very  well  develop  new  sinuses  of 
their  own  through  which  to  discharge  their  contents  and 
the  greyish  fluid  matter  or  pus  the  walls  of  such  abscesses 
continue  indefinitely  to  secrete.     These  most  undesirable 
results  of  tuberculosis  of  the  glands,  or  "  tuberculous 
adenitis,"  as  it  is  called,  are  prone  to  occur  in  weakly  or 
debilitated  children,  but  can  always  be  avoided  by  the 
exercise  of  proper  care  and  by  timely  treatment.     If 
the  struggle  between  the  tubercle  bacilli  and  the  patient's 
powers  of  resistance  is  more  evenly  balanced,  the  swell- 
ing of  the  affected  glands  will  be  a  less  acutely  inflam- 
matory process,  less  rapid  in  its  development,  less  painful, 
less  inclined  to  spread  and  give  rise  to  sinuses.     And 
in  the  more  fortunate  cases  where  his  resisting  powers 
carry  the  day,  the  infected  glands  will  enlarge  b}^  little, 
their   tuberculous  contents  will  not  soften  and  break 
down,  and  after  a  period  of  enlargement  they  will  grow 
small  again,  and  perhaps  even  return  to  their  normal 
size,  while  the  infecting  tubercle  bacilli  will  all  be  killed 
off  inside  them. 

Cases  of  all  sorts  are  met  with  clinically.  As  for  their 
treatment,  it  is  of  the  first  importance  that  the  patient, 
usually  a  child,  should  be  committed  at  once  to  the 
healthiest  form  of  life  possible,  with  hygienic  surround- 
ings, good  food,  and  fresh  air  in  abundance,  in  order 
to  increase  his  natural  powers  of  resistance  to  the  utmost. 
A  tonic  may  be  given  if  it  is  thought  advisable,  but 
there  is  no  medicine  that  can  be  relied  upon  to  "  dis- 
perse the  swelling,"  as  it  is  called,  or  cause  the  absorp- 
tion of  the  enlarged  glands;  nor  is  there  any  external 
application — liniment,  tincture,  electricity — that  can  do 
this.     The  patient  should  be  under  the  care  of  a  surgeon. 
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who  will  be  able  to  judge  whether  and  when  any  opera- 
tion for  the  removal  of  the  glands,  or  the  opening  of 
any  abscess  that  may  form,  is  desirable.  Treatment 
by  tuberculin,  described  in  Chapter  XIIL,  often 
gives  surprisingly  good  results  in  tuberculosis  of  the 
glands. 

As  for  tuberculosis  of  the  lymphatic  glands  that  arc 
seated  deeply  in  the  body,  particularly  in  the  abdomen 
and  chest,  not  much  need  be  said.  Tuberculosis  of  the 
abdominal  or  mesenteric  glands  occurs  as  a  part  of 
tuberculous  peritonitis,  and  will  be  considered  later. 
Tuberculosis  of  the  glands  at  the  roots  of  the  lungs 
occurs  in  every  case  of  phthisis,  and,  what  is  more, 
occurs  to  a  mild  degree,  and  without  causing  any  appre- 
ciable symptoms  or  danger,  in  the  great  majority  of  us 
unbeknownst  (see  p.  56).  It  rarely  calls  for  special 
treatment,  and  is  not  amenable  to  surgical  interference. 

Tuberculosis  of  the  bones,  like  that  of  the  glands,  is 

far  commoner  in  children  than  in   adults,   no   doubt 

because  these  tissues  are  better  able  to  pro- 

'^"^7'th*^^^^  tect  themselves    against   tubercle   bacilli   in 

Bones.       older  persons  than  in  the  young. 

The  infection  reaches  the  bone  from  some 
other  part  of  the  body,  very  often  from  tuberculous 
glands  at  the  roots  of  the  lungs.  Tubercle  bacilli  are 
discharged  by  some  accident  from  these  glands  into  the 
blood-stream,  and  circulate  all  over  the  body;  and  if  a 
sufficiently  large  dose  of  them  is  deposited  in  one  of  the 
bones,  they  may  effect  a  lodgment  there,  and  set  up 
tuberculosis.  In  severe  cases  this  takes  the  form  of  an 
abscess,  with  erosion  and  softening  of  the  adjoining  bony 
tissue,  more  or  less  pain  and  local  swelhng,  and,  later, 
the  formation  of  a  sinus.  The  process  may  stop  short 
of  suppuration  (or  abscess-formation)  in  more  favourable 
cases,  and  then  the  main  features  will  be  the  pain,  swell- 
ing, and  deformation  of  the  affected  bone.  Tuberculosis 
is  commonest  in  such  bones  as  the  ribs,  the  spinal 
velrtebrae,  the  short  bones  of  the  fingers  and  toes,  the 
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bones  of  the  wrist  and  ankle;  it  often  occurs  at  the  ends 
of  tlie  bones,  and  thence  may  spread  into  the  neighbour- 
ing joints,  when  the  patient's  sufferings  will  be  consider- 
ably aggravated. 

Tuberculosis  of  any  of  the  two  dozen  vertebrse  or 
bones  composing  the  backbone,  known  as  "  spinal  caries," 
is  so  common  and  produces  such  notable  deformities 
that  it  deserves  special  mention.  The  backbone,  or 
vertebral  column,  is  the  jointed  and  more  or  less  flexible 
bony  pillar  that  carries  the  head  on  the  shoulders,  the 
shoulders  and  back  on  the  hip-bones  and  pelvis,  trans- 
mitting all  the  weight  of  the  head  and  trunk  down 
almost  to  the  legs.  It  is  the  front  part,  or  "  body,"  as 
it  is  called,  of  each  vertebra  that  carries  the  weight  of 
so  much  of  the  trunk  as  is  above  it ;  and  it  is  precisely 
this  part  of  the  vertebra  that  is  most  often  attacked  by 
tuberculosis.  The  disease  softens  and  eats  away  the 
hard  tissue  of  the  bone  here,  and  so  the  weakened  ver- 
tebra collapses  in  front,  while  its  back  part  remains 
almost  unaltered  in  shape.  The  effect  of  this  on  the 
spinal  column  as  a  whole  is  that  it  becomes  sharply 
bent,  caving  in  at  the  position  of  the  tuberculous  ver- 
tebra in  the  front.  Looked  at  from  the  side,  the  back- 
bone shows  what  is  called  an  "  angular  curvature  "  with 
its  concavity  facing  forwards ;  the  back  part  of  the  dis- 
eased vertebra  becomes  unduly  prominent,  and  forms 
the  apex  of  the  hump  that  appears  on  the  back.  Every 
degree  and  variety  of  hump,  or  hunch-back,  may  result 
from  tuberculosis  of  the  spine,  according  as  one  or 
several  of  the  vertebrae  are  involved,  and  according  as 
their  bodies  collapse  in  a  forward  or  sideways  direction. 
Inches  are  taken  off  the  patient's  height,  his  head  and 
neck  sink  forwards  and  downwards  between  the  over- 
prominent  shoulders,  and  the  walls  of  his  chest  may 
become  extraordinarily  misshapen.  Yet  aU  this  de- 
formity can  be  avoided  if  the  proper  treatment  is  given 
early  in  the  day,  as  soon  as  evidences  of  the  disease  in 
the  vertebra;  make  their  appearance,  such  as  pain  and 
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rigidity  in  the  affected  area,  tenderness  and  slight  undue 
prominence  of  the  most  superficial  part  of  the  affected 
vertebra.  The  treatment  consists  in  putting  the  patient 
to  live  in  the  healthiest  conditions  of  life  possible,  with 
good  food  and  plenty  of  fresh  air,  and  at  the  same  time 
keeping  his  backbone  at  rest  in  a  good  natural  position, 
cither  by  putting  him  flat  in  bed  or  by  fitting  a  rigid 
jacket  that  will  prevent  the  spine  from  moving.  Details 
of  the  treatment  can  hardly  be  given  here;  the  object 
is  to  promote  the  recovery  of  the  diseased  bone  by  im- 
proving the  patient's  natural  powers  of  resistance,  and 
to  prevent  the  collapse  of  the  vertebrse  (which  is  the 
cause  of  the  deformity)  by  taking  all  weight  or  pressure 
off  them  until  they  have  been  repaired.  The  patient's 
spinal  column  is  kept  in  a  good  position  for  as  many 
months  as  may  prove  needful,  so  that  he  may  be  left  with 
a  straight  back  when  he  recovers.  The  hope  is  that  the 
tubercle  bacilli  invading  the  diseased  vertebra  will  be 
killed  off,  and  that  the  diseased  bone  will  be  repaired 
without  the  formation  of  an  abscess,  leaving  the  back- 
bone as  strong  as  it  was  before,  though  stiff  and  rigid — 
a  comparatively  trifling  defect — in  the  segment  that  was 
affected.  In  less  fortunate  cases  it  often  happens  that 
a  tuberculous  abscess  forms  in  the  diseased  vertebra. 
The  matter  in  this  abscess  may  increase  in  amount  until 
it  has  to  make  its  way  out  to  the  surface  of  the  body, 
and,  owing  to  the  complex  anatomical  arrangement  of 
the  various  layers  of  muscle  and  fibrous  tissue  round  the 
backbone,  it  may  have  to  travel  long  distances  in  the 
body  before  it  can  do  so.  Starting  from  the  spinal 
column,  the  contents  of  such  an  abscess  may  first  come 
to  surface  in  such  remote  situations  as  the  shoulder,  the 
haunch,  the  thigh,  or  even  the  side  of  the  heel.  It  often 
happens  that  they  make  their  way  into  the  upper  end  of 
one  of  the  muscles  attached  inside  the  body  to  the  front 
of  the  backbone — namely,  the  psoas  muscle — and 
burrow  along  it  to  its  lower  end  in  the  front  of  the  thigh 
before  coming  to  the  surface  and  perhaps  forming  an 
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external  opening  or  sinus;  from  its  close  connection  with 
the  psoas  muscle,  such  an  abscess  is  called  a  "  psoas 
abscess."  The  treatment  of  these  conditions  is,  of 
course,  a  matter  for  the  surgeon ;  it  is  a  most  tedious  and 
difficult  matter  to  get  these  abscesses  and  their  sinuses 
to  heal,  once  they  have  begun  to  discharge. 

Tuberculosis  of  the  joints  may  occur  at  any  age,  but  is 

much  commoner  in  children  than  in  adults.     It  arises  in 

the  same  way,  mutatis  mutandis,  as  tuber- 

"^"^Tlh'"^^^  culosis  of    the    bones   described   on    p.   95. 

Joints,  The  first  symptoms  noticed  will  be  some 
slight  swelling  of  the  joint,  pain  on  using  it, 
or  unwillingness  to  use  it,  and  limitation  of  the  move- 
ments it  makes.  The  joints  most  often  involved  are 
those  of  the  limbs  generally.  The  man  and  woman  in 
the  street,  however,  are  far  more  familiar  with  tubercu- 
losis of  the  hip-joint,  or  hip-disease,  than  with  that  of  a 
similar  affection  of  any  other  joint.  This  is  perhaps 
because  the  writers  of  children's  story-books  and  the 
novelists  of  the  middle  and  later  Victorian  periods  so 
often  found  in  hip-disease  the  readiest  and  most  obvious 
appeal  to  the  sentiment  and  sympathies  of  their  readers. 
Is  there  anyone  who  has  not  been  harrowed  yet  edified 
by  reading  of  these  tiny  but  inexorably  angelic  sufferers  ? 
Yet  the  hip  is  not  the  joint  most  often  affected  by  tuber- 
culosis, and  nowadays  the  treatment  of  hip-disease  has 
improved,  apparently,  beyond  recognition,  so  that  these 
patients  are  now  far  less  interesting  to  the  general 
reader  than  they  used  to  be,  and,  what  is  more  to  the 
point,  have  far  less  suffering. 

When  it  is  infected  with  tubercle  bacilli,  the  cavity 
of  the  hip-joint  becomes  distended  with  fluid,  and  the 
smooth,  hard  cartilage  that  covers  the  opposing  surfaces 
of  bones  forming  it,  the  rounded  head  of  the  thigh-bone 
and  the  cup-shaped  hollow  in  the  pelvic  bones,  becomes 
inflamed,  softened,  and  eroded,  exposing  the  underlying 
bony  tissue.  As  a  result  of  these  changes,  and  of  the 
associated  inflammation  of  the  tough  fibrous  capsule 
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that  surrounds  the  joint,  groat  pain  is  felt  whenever  the 
joint  is  moved  or  used,  and  the  inflamed  surfaces  arc 
thereby  rubbed  or  pressed  against  one  another.  The 
patient  at  once  takes  what  steps  he  can  to  save  himself 
this  pain,  and  docs  so  by  using  the  hmb  as  Httle  as  pos- 
sible, and  by  holding  it  when  at  rest  in  the  most  comfort- 
able position  he  can  find.  In  practice  the  earliest  stage 
of  tuberculous  disease  of  the  hip  shows  itself  by  bodily 
discomfort,  fatigue  on  slight  exertion,  some  rise  in  the 
temperature  in  the  evening,  limping,  and  pains  in  the 
knee,  hip,  or  foot,  and  down  the  inner  side  of  the  thigh. 
Movements  at  the  hip-joint  are  not  as  free  as  is  natural, 
because  the  patient  limits  them  on  account  of  the  pain 
they  produce.  In  the  second  stage  the  affected  limb  is 
held  in  a  characteristic  position.  The  thigh  is  kept  flexed 
on  the  body,  bent  up  at  an  angle  of  about  135°  instead 
of  being  laid  down  flat  when  the  patient  lies  on  his 
back,  and  at  the  same  time  turned  round  so  that  the 
inner  side  of  the  knee  comes  to  look  a  little  forwards; 
while  the  two  thighs  are  held  apart  and  separated  from 
one  another.  Often  a  swelling  or  thickening  round  the 
affected  joint  can  be  felt,  with  tenderness  when  the 
region  of  the  joint  or  the  upper  end  of  the  thigh-bone  is 
pressed  upon;  while  movements  of  the  joint,  especially 
rotation,  become  more  painful  and  more  limited  than 
they  were  before,  and  on  measurement  the  affected  leg 
is  apt  to  appear  longer  than  the  sound  leg.  Later  on, 
in  the  third  stage  of  hip-disease,  the  thigh  is  kept  still 
more  flexed  on  the  body,  the  leg  is  wasted  from  long 
disuse,  there  is  a  great  tendency  to  the  formation  of  an 
abscess  in  the  diseased  joint;  if  neglected,  the  abscess 
will  make  its  way  to  the  surface,  and  discharge  its  con 
tents  through  a  sinus  or  a  number  of  sinuses  in  the  region 
of  the  hip-joint.  Real  shortening  of  the  leg  ensues  from 
destruction  and  absorption  of  the  head  and  upper  part 
of  the  thigh-bone,  or  from  dislocation  of  the  joint,  in  the 
later  stages  of  hip-disease. 

A  dismal  picture  !     Its  gloom  is  much  lightened,  how- 
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ever,  by  knowledge  of  the  fact  that  early  and  thorough 
treatment  will  cure  many  of  the  patients,  and  vastly 
alleviate  the  sufferings  of  all  of  them.  Treatment  in 
the  earlier  stages  consists  in  keeping  the  joint  at  rest 
in  a  good  position  until  the  disease  in  it  is  cured.  Rest 
is  obtained  by  fixing  the  limb  in  plaster  or  splints  or 
any  mechanical  contrivance  that  will  immobilise  it  and 
prevent  the  diseased  joint  surfaces  from  moving  on  one 
another.  A  good  position  means  the  position  in  which 
the  utility  of  the  leg  will  be  least  impaired  if  the  joint 
is  left  stiff  after  the  recovery  has  taken  place.  This 
position  is  that  of  extension;  in  other  words,  when  the 
patient  is  flat  on  his  back  in  bed,  the  leg  must  be  down 
and  horizontal  too.  The  use  of  a  special  apparatus  to 
extend  the  flexed  leg  gradually  and  bring  it  down  into 
a  horizontal  position  may  be  necessary  as  a  preliminary 
to  the  treatment  described  above.  In  the  later  stages 
of  hip-disease  it  may  be  necessary  for  the  surgeon  to 
open  and  drain  any  abscess  that  may  have  formed,  and 
remove  any  fragments  of  disintegrating  bone  it  may 
contain;  and  if  sinuses  have  been  produced,  the  treat- 
ment is  usually  most  tedious  and  difficult,  and  a  cure 
very  hard  to  obtain. 

Any  other  of  the  joints  may  become  infected  with 
tuberculosis,  particularly  the  knee,  wrist,  ankle,  and 
tlie  joints  of  the  hands  and  feet.  The  affected  joint 
tends  to  become  swollen  and  spindle-shaped,  with  what 
has  long  been  known  as  "  white  swelling  "  from  its 
appearance.  The  treatment,  carried  out  on  the  lines 
roughly  indicated  above,  is  a  matter  that  must  be  deter- 
mined for  each  case  on  its  merits  by  the  orthopaedic 
surgeon. 

In  all  cases  it  is  of  prime  importance  that  the  general 
health  of  the  patient  should  be  got  into  the  best  pos- 
sible condition,  by  means  of  good  food,  climate,  and 
fresh  air.  The  seaside  generally  suits  these  patients 
best,  and  such  places  as  Margate  and  Ramsgate  have 
a  deservedly  high  reputation  for  promoting  recovery 
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from  tuberculosis  of  the  bones  and  joints.  Certain  drugs 
and  special  forms  of  treatment  arc  also  worthy  of  men- 
tion. The  cavities  of  abscesses  that  have  been  opened, 
and  the  sinuses  that  may  have  developed  in  connection 
with  them,  are  often  treated  by  the  injection  of  anti- 
septics, particularly  iodoform;  solutions  of  the  digestive 
ferment  trypsin  have  been  similarly  employed,  and  both 
often  accelerate  healing.  The  treatment  by  hypera;mia, 
or  causing  the  diseased  part  to  be  congested  with  blood 
by  putting  a  moderately  tight  elastic  bandage  round 
the  limb  above  for  perhaps  half  an  hour  at  a  time,  as 
recommended  by  the  German  surgeon  Bier,  often  gives 
excellent  results  in  tuberculosis  of  the  knee  and  elbow, 
of  the  joints  of  the  hands  or  feet,  of  the  bones  of  the 
limbs  generally.  Applications  of  the  A;-rays  may  be 
useful,  and,  of  course,  the  emanations  of  radium  have 
been  warmly  advocated.  A  great  many  surgeons  and 
physicians  have  obtained  excellent  results  here  from 
tuberculin  injections,  and  on  the  Continent  a  few 
enthusiasts  have  warmly  praised  the  results  of  a  course 
of  sun-baths  combined  with  life  in  the  open  air. 

In  conclusion,  a  few  words  must  be  said  about  the 
extreme  utility  of  A;-ray  examinations  in  making  the 
early  diagnosis  of  tuberculosis  of  the  bones  and  joints, 
and  in  determining  at  any  time  the  exact  extent  of  the 
mischief  done  to  the  bones.  As  seen  in  skiagrams  and 
at  screen  examinations,  tuberculosis  rarefies  the  struc- 
ture of  the  bones  and  melts  them  away,  so  that  they 
become  less  opaque  to  the  x-Ta.ys,  and  therefore  cast  a 
lighter  shadow.  Their  delicately  reticulated  internal 
structure  seems  blurred  or  lost,  their  outlines  become 
less  well  marked  or  altered  in  shape.  Needless  to  say, 
there  is  plent}^  of  scope  for  skill  and  experience  in  the 
interpretation  of  the  appearances  here;  the  information 
gained  is  often  of  great  help  to  the  surgeon  in  planning 
any  operation  he  may  think  advisable. 

Tuberculosis  of  the  kidneys,  of  the  bladder,  and  of 
other  parts  of  the  urinary  and  genital  apparatus,  is, 
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unfortunately,  f;ir  from  uncommon,  and  can  Ik;  considered 

here   only   in   the    most   general  terms.     The  infection 

is  practically  always  secondary  to  tubereu- 

oTIhe  ^"^  ^^^^^  ^^  ^^^^  Other  part  of  the  body— of  the 

Kidneys,  l^i^gs,  perhaps,  or  of  the  lymphatic  glands  at 
the  roots  of  the  lungs,  or  of  the  mesenteric 
lymphatic  glands  which  receive  lymph  from  the  intes- 
tine. Tubercle  bacilli  get  into  the  blood-stream  from 
some  such  primary  focus,  and  are  carried  all  over  the 
body.  Should  those  that  reach  the  kidney  or  the 
bladder  chance  to  make  good  their  footing  tliere,  grow, 
and  form  tubercles  around  themselves,  the  patient  will 
develop  tuberculosis  of  these  organs.  Local  symptoms 
of  the  disease  will  make  themselves  felt  by  pain,  or  pain 
and  swelling,  and  disturbance  of  function  is  likely  to 
appear  early.  In  addition,  there  will  be  general  sym- 
ptoms that  something  is  amiss,  as  is  the  case  with  tuber- 
culosis of  any  part  of  the  body  whatever,  speaking 
broadly;  the  patient  will  feel  ill  and  out  of  sorts,  lose 
weight  and  strength  for  no  apparent  cause,  perhaps  have 
a  slight  rise  of  the  temperature  in  the  evening. 

Treatment  for  these  various  conditions  may  be  carried 
out  on  two  general  lines — the  operative,  or  the  con- 
servative. If,  for  example,  careful  example  shows  that 
one  of  the  kidneys  is  tuberculous,  while  the  other  is  not, 
removal  of  the  affected  kidney  by  operation  is  advisable. 
But  if  both  kidneys  are  involved,  operation  is  clearly 
useless,  and  treatment  on  conservative  lines  must  be 
carried  out.  The  patient  must  be  given  every  chance 
of  obtaining  a  cure  by  general  and  special  modes  of 
treatment. 

The  peritoneum  is  the  thin,  smooth  membrane  that 
covers  the  walls  of  the  abdominal  cavity,  much  as  the 
pleura  (p.  84)  covers  the  walls  and  contents 
Peritonitis.^  °^  ^^®  pleural  cavities.  In  both  cases  one 
uses  the  word  "  cavity,"  although  in  health 
no  appreciable  cavity  exists  in  either  the  chest  or  the 
abdomen,  because  the  contents  (the  lungs  in  the  former, 
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tlic  abdominal  viscera  in  the  latter)  exactly  fill  these 
spaces  in  normal  conditions,  and  leave  no  cavity  over. 

Tuberculosis  of  the  peritoneum  is  common  in  children 
and  adolescents.  Indeed,  in  igio  it  caused  4,345  deaths 
in  England  and  Wales,  two-thirds  of  them  in  children 
under  five  years  of  age;  there  were  twenty-five  per  cent, 
more  boys  than  girls  in  these  numbers.  And  the  death- 
rate  from  tuberculous  peritonitis  was  more  than  twice 
as  great  (78  as  compared  with  35  per  100,000  living) 
in  towns  as  in  the  country — a  fact  that  indicates  one  of 
the  dangers  in  bringing  up  children  in  urban  districts. 
In  most  cases  the  disease  occurs  by  spread  of  infection 
from  the  intestine,  or  from  the  lymphatic  glands  in  con- 
nection with  it,  directly  to  the  adjacent  peritoneum; 
the  tubercle  bacilli  having  entered  the  system  either  in 
tuberculous  milk  or  food,  or,  more  often,  in  the  form 
of  infected  dust  that  has  been  inhaled  and  swallowed, 
or  licked  up.  Infants  and  small  children  are  naturally 
much  closer  to  floors  and  carpets  than  adults,  and 
so  have  greater  opportunities  for  inhaling  the  dust  in- 
variably present  about  the  ground-level.  In  addition, 
they  habitually  and  naturally  are  inclined  to  put  their 
fingers,  their  toys,  any  sizeable  objects  they  may  find, 
into  their  mouths,  and  so,  again,  they  continually  risk 
infection  with  the  countless  microbes  present  in  dust  and 
dirt  of  any  kind.  These  facts  go  far  towards  explaining 
the  great  tendency  to  tuberculosis  shown  by  the  children 
who  have  tuberculous  parents  or  tuberculous  brothers  and 
sisters,  and  are  brought  up  in  the  same  house  with  them. 

The  onset  of  tuberculous  peritonitis  is  generally  in- 
sidious. The  child  peaks  and  pines,  with  loss  of  weight 
and  appetite,  vague  abdominal  pains,  feverishness  at 
evening,  and  often  diarrhoea.  Yet  although  the  child 
is  wasting,  the  abdomen  often  grows  larger,  generally 
from  the  accumulation  of  serous  fluid  in  the  abdominal 
cavity.  In  other  cases  the  peritoneal  inflammation 
causes  the  coils  of  intestine  to  adhere  to  one  another, 
or  to  the  other  viscera  and  the  walls  of  the  cavity,  and 
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there  is  but  little  effusion  of  fluid.  The  result  of  this 
is  that  the  normally  free  movements,  the  ceaseless 
twistings  and  turnings  and  changes  in  calibre  that  ac- 
company and  promote  the  onward  passage  of  the  food 
and  the  processes  of  digestion  in  the  intestines,  are  very 
much  limited  by  the  tuberculous  adhesions  thus  set  up. 
In  consequence  there  is  constipation,  or  constipation 
alternating  with  diarrhoea;  and  as  the  passage  of  their 
contents  is  obstructed,  the  intestines  tend  to  be  dis- 
tended with  gas,  causing  a  general  swelling  of  the  abdo- 
men and  complaints  of  intestinal  colic.  The  digestion 
of  food  is  interfered  with  as  well  as  the  appetite,  so 
that  wasting  is  rapid. 

What  is  the  treatment  required  ?     It  may  be  carried 
out  on  either  medical  or  surgical  lines,  and  both  have 
found  ardent  advocate  s.     Surgical  treatment  consists  in 
opening  the  abdominal  cavity,  draining  off  the  fluid, 
removing  any  tuberculous  focus  that  may  be  found  in 
the    exceptional    cases    where    this    is    possible.     This 
method  is  particularly  suitable  in  chronic  cases  with 
considerable    fluid    effusion.     Medical    treatment    con- 
sists in  keeping  the  patient  at  rest  in  bed,  with  plenty 
of  fresh  air  and  good  food,  and  the  use  of  special  drugs, 
such  as  tuberculin  injections,  inunctions  of  mercurial 
ointment,   exposure  to  the   .Y-rays.     Excellent   results 
from  treatment  by  sun-baths  have  recently  been  re- 
ported  from   Switzerland   and   other  countries.     Each 
case  must,  in  fact,  be  treated  on  its  merits  and  in- 
dividualized; treatment  is  always  a  long  process,  and 
unless  special  care  is  exercised  for  man^^  years  after 
an  apparent  cure  has  been  obtained,  the  tendency  to 
relapse  is  always  to  be  feared. 

Scrofula  is  a  term  that  was  used  fifteen  hundred  years 
ago  or  more  to  describe  all  chronic  forms  of  inflamma- 

Scrofuia     *^^^   *^^  ^^-"^  lymphatic  glands,   particularly 

those  in  the  neck,  armpit,  or  groin.     The 

word  is  Latin  f or  "  a  little  pig."    The  connection  of  ideas 

lies  in  the  fact  that  the  neck  of  a  person  with  swollen 
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glands  in  the  region  may  resemble  the  neck,  such  as  it 
is,  of  a  piglet.  About  a  hundred  years  ago  Laenncc 
proposed  to  confine  the  term  to  tuberculous  disease  of 
the  lymphatic  glands.  Since  that  time  a  number  of 
other  authors  have  used  it  in  a  variety  of  different  senses, 
with  the  result  that  at  the  present  day  it  is  applied  to 
sick  children  only,  but  without  any  general  agreement 
as  to  its  precise  signification.  Some  authorities  define 
its  application  to  cases  that  are  demonstrably  tuber- 
culous, others  to  cases  that  are  demonstrably  not  tuber- 
culous. Cornet,  a  modern  German  clinician  and  path- 
ologist of  great  eminence,  distinguishes  three  forms  of 
scrofula — namely,  a  tuberculous  form  due  to  infection 
with  tubercle  bacilli,  a  non-tuberculous  form  caused  by 
infection  with  other  microbes,  and  a  mixed  form.  In 
this  country  scrofula  is  generally  taken  to  mean  tulxT- 
culosis  of  the  lymphatic  glands.  In  any  case,  scrofula 
is  said  to  carry  with  it  a  pathological  constitution,  a 
diseased  habit  of  body,  that  finds  its  expression  in  de- 
fective development  of  the  body  as  well  as  in  enlarge- 
ment of  the  glands.  But  as  so  much  ambiguity  attaches 
to  its  meaning,  the  term  should  be  discarded  if  possible. 
From  the  clinical  point  of  view,  scrofulous  children, 
using  the  term  in  Cornet's  sense,  have  long  been  divided 
into  two  types — the  coarse  and  the  fine,  in  accordance 
with  their  jlooks.  Scrofulous  children  of  the  coarse 
type  are  unkindly  described  as  having  a  heavy  build, 
coarse  skin  and  features,  coarse  and  scanty  hair,  torpid 
minds,  sluggish  temperaments,  and  chilly  extremities, 
as  well  as  the  enlarged  lymphatic  glands.  The  fine 
type  usually  receives  more  sympathetic  treatment;  it  is 
said  that  these  children  are  of  delicate  build,  good- 
looking,  with  delicate  skin  and  complexion,  fine  hair, 
long  eyelashes,  shining  eyes,  active  mind,  emotional 
temperament,  a  tendency  to  blush  or  turn  pale  on 
slight  provocation.  The  thought  suggests  itself  that 
Maeterlinck  may  have  had  a  scrofulous  child  of  the 
fine  type  in  mind  when  he  wrote  his  somewhat  mawkish 
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essay  entitled  "  Les  Avertis,"  for  even  medical  and 
surgical  textbooks  are  apt  to  display  a  ])retty  turn  for 
sentiment  in  describing  this  type.  Scrofulous  children 
are  prone  to  recurrent  inflammatory  affections  of  the 
eyes,  nose,  and  throat,  to  attacks  of  bronchitis  and  in- 
digestion, to  chronic  eruptions  on  the  skin,  to  tubercu- 
losis of  the  bones  or  lungs.  Yet  for  all  this  the  mortality 
of  scrofula  is  low;  the  disease  proves  fatal  to  only  a 
few  per  cent,  of  its  victims.  The  great  majority  have 
recovered  by  the  time  they  reach  puberty,  and,  pace 
the  novelists,  do  not  die  young. 

The  treatment  of  scrofula  must  be  mainly  hygienic 
and  dietetic;  surgical  interference  with  glandular  and 
other  swellings  should  not  be  allowed  until  conservative 
methods  of  treatment  have  been  given  a  fair  trial.  It 
must  be  remembered  that  scrofula  is  the  expression  of  a 
constitutional  abnormality,  a  defect  in  the  bodily  tissvies 
that  interferes  with  their  powers  to  nourish  themselves, 
as  well  as  a  result  of  infection.  Hence  fresh  air,  exercise, 
an  abundance  of  good  food,  and  the  regulation  of  daily 
Hfe  on  hygienic  lines,  are  of  prime  importance  in  its 
treatment.  Scrofulous  children  who  give  positive  tuber- 
culin skin-reactions  (p.  126)  often  prosper  with  tuber- 
culin treatment. 

"  Struma  "  is  another  ambiguous  word  that  should 
now  be  dropped.  In  the  sixteenth,  seventeenth,  and 
eighteenth  centuries,  struma  and  scrofula 
Struma.  ^^^^.^  synonymous  terms,  both  used  to  in- 
dicate the  tuberculous  diathesis  or  habit  of  body, 
speaking  generally,  and  tuberculosis  of  the  glands  in 
particular.  But  in  the  nineteenth  century  the  word 
"  struma  "  came  to  be  generally  applied  to  the  non- 
tuberculous  swelling  of  the  thyroid  gland  that  is  com- 
monly known  as  "  goitre,"  with  the  result  that  nowadays 
its  meaning  is  likely  to  be  interpreted  differently  by 
different  readers.  Hence  it  should  be  discarded  alto- 
gether, or  at  any  rate  not  used  in  connexion  with 
tuberculosis. 


CHAPTER  IX 

TUBERCULOSIS  OF  OTHER  PARTS  OF  THE   BvDY 

Tubwculous  meningitis — -Tuburculosis  of  the  larynx — TuIktcu- 
losis  of  tliu  intestine — Fistula — Tuberculosis  of  the  skin — - 
Lupus — Tuberculosis  of  the  eye  and  ear. 

As  was  pointed  out  at  the  beginning  of  the  last  chapter, 
there  are  many  forms  of  tuberculosis  that  may  be  suc- 
cessfully treated,  taking  them  all  together,  by  either 
the  physician  or  the  surgeon,  although  in  any  i)arlicular 
instance  there  will  probably  be  some  special  indication 
that  makes  a  definite  call  for  the  services  of  either  the 
one  or  the  other.  There  remain  for  consideration  in 
this  chapter  the  forms  of  tuberculous  infection  that 
require  medical  treatment  on  the  whole,  rather  than 
surgical. 

Next  to  phthisis,  tuberculous  meningitis  is  the  most 
important  of  the  causes  of  death  in  tuberculosis.    It  was 

responsible  for  5,471  deaths  in  England  and 
'menurui^^  Wales  during  the  year  1910,  and  two-thirds 

of  these  deaths  occurred  in  children  aged 
five  years  and  under.  Out  of  every  100,000  children 
born  in  these  two  countries,  131  che  of  tuberculous  menin- 
gitis before  they  are  a  year  old.  The  mortality  is  almost 
exactly  twice  as  great  among  children  in  towns  as  it  is 
among  country  children,  the  death-rates  per  100,000 
living  under  five  years  of  age  being  97  and  49  respec- 
tively. These  figures  are  analogous  to  those  quoted  for 
tuberculous  peritonitis  on  p.  103,  and  illustrate  one  of 
the  advantages  of  a  country  life  for  children. 

Meningitis  means  inflammation  of  the  meninges.    The 
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meninges  are  the  three  innermost  coverings,  or  mem- 
branes, of  the  brain  and  spinal  cord,  which  he  protected 
against  external  injury,  as  everybody  knows,  inside  the 
skull  and  the  spinal  canal  of  the  spinal  column.     The 
outer  layer  of  the  meninges  is  the  dura  mater,  a  hard 
and  fibrous  sheet  that  is  firmly  attached  to  the  inner 
surface  of  the  skull  and  spinal  canal,  and  may  be  com- 
pared to  a  supple  and  silky  sort  of  parchment  in  con- 
sistency.    The  inner  layer  is  called  the  pia  mater,  and 
consists  of  a  much  loser  and  more  delicate  fibrous  sheath 
wrapped  closely  round  the  surface  of  the  brain  and  spinal 
cord.     The    third    constituent    of    the    meninges,    the 
arachnoid  membrane,  is  a  delicate  sheath  like  gossamer, 
that  lies  between  the  dura  mater  and  the  pia  mater. 
In  tuberculous  meningitis  the  pia  and  arachnoid  become 
the  seats  of  tubercle  formation;  the  interference  with 
the  functions  of  the  brain  is  so  great  that  death  ensues 
before  these  countless  tubercles  have  had  time  to  grow 
to  any  great  size.     The  disease  is  always  secondary  to 
tuberculosis  of  some  other  part  of  the  body — the  lungs, 
for  example,  or  the  intestine,  or  the  lymphatic  glands 
The  tubercle  bacilli  escape  from  this  primary  focus  into 
the   blood-stream    by   some   accident,    and   reach   the 
meninges  in  sufficient  force  to  be  able  to  set  to  work  and 
grow  there,  causing  the  formation  of  a  tubercle  round 
each  little  colony  of  bacilli.    It  must  be  added  that  the 
brain  and  spinal  cord,  as  they  lie  within  the  sheath  of 
dura  mater,  do  not  fit  it  closely;  the  superfluous  spaces 
are  filled  up  by  a  fluid,  called  the  "  cerebrospinal  fluid,"  in 
which  the  brain  and  cord  are  immersed,  and,  to  some 
extent,  float,  as  well  as  by  the  pia  mater  and  arachnoid. 
One  effect  of  tuberculous  meningitis  is  to  increase  the 
quantity  of  cerebrospinal  fluid,  and  as  the  skull  and  spinal 
canal  form  a  closed  cavity  but  have  walls  that  are  still 
capable  of  expanding  in  infants,  this  increase  of  fluid 
causes  the  whole  head  to  grow  larger,  or  "  hydrocepha- 
lic," as  it  is  called,  quite  ra])idly,  from  the  accumulation 
of  this  "  water  on  the  brain."     Hence  in  infants  tuber- 
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ciilous  meningitis  often  takes  the  outward  form  of  an 
abnormal  increase  in  the  size  of  the  head,  and  is  accord- 
ingly given  the  descriptive  title  "  acute  hydrocephalus." 
In  adolescents  and  adults,  however,  the  skull  is  no 
longer  capable  of  expansion,  as  the  separate  bones 
composing  it  have  become  firmly  joined  together.  In 
these  patients  the  increase  in  the  quantity  of  cerebro- 
spinal fluid  shows  itself  by  very  severe  headache,  the 
effect  of  increase  in  the  pressure  the  fluid  exerts  inside 
the  skull. 

From  the  clinical  point  of  view  tuberculous  meningitis 
is  a  very  variable  disease,  protean  in  the  forms  it  may 
take,  but  practically  always  fatal  after  lasting  a  few 
days,  weeks,  or  months,  as  the  case  may  be.  Recovery 
is  very  rare  indeed.  As  a  rule  it  begins  insidiously,  with 
loss  of  health,  headache,  sleeplessness,  and  irritability; 
the  child's  character  may  seem  to  change  completely. 
The  headache  is  often  very  severe,  and  with  it  may  go 
vomiting  of  food,  and  cither  diarrhoea  or  constipation. 
Presently  the  child  becomes  somnolent,  perhaps  inco- 
herent when  he  talks;  stiffness  of  the  neck  and  drawing 
up  of  the  limbs  become  obvious  features  of  the  case, 
with  muscular  spasms  or  paralysis,  and  convulsions. 
In  the  later  stages  the  patient  is  unconscious,  yet  may  lie 
sighing  or  groaning,  or  uttering  a  short  and  characteristic 
cry  that  is  most  painful  to  listen  to,  until  the  hearer 
realises  that  it  is  quite  meaningless,  a  reflex  cry  produced 
in  all  unconsciousness,  in  no  way  evidence  of  actual 
suffering.  In  other  instances  tuberculous  meningitis 
may  have  a  sudden  onset  and  be  fatal  in  a  few  days. 
For  example,  a  phthisical  medical  man,  who  had  good 
reason  for  believing  that  he  had  been  cured  of  the 
disease  in  his  lungs,  was  at  work  in  apparently  good 
health  on  a  Monday.  On  Tuesday  he  was  prostrated  with 
a  very  severe  headache,  and  rapidly  lost  consciousness, 
dying  on  Thursday.  He  was  found  to  have  extensive 
tuberculous  meningitis,  which  must  have  been  running 
its  course,  yet  completely  latent,  for  many  weeks,  so 
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far  as  could  be  judged.  Such  very  acute  and  rapid  cases 
arc  exceptional.  In  the  very  chronic  cases  the  child  is 
often  so  unconscious  as  to  be  unable  to  swallow  food, 
and  may  have  to  be  fed  artificially  by  the  use  of  a  tube. 
Emaciation  may  be  extreme  in  protracted  cases,  the 
patient  finally  appearing  to  be  almost  all  head  and  no 
body. 

The  treatment  of  tuberculous  meningitis  can  rarely 
be  more  than  palliative.  Some  of  the  severest  sym- 
ptoms are  lessened  by  drawing  off  the  excess  of  cerebro- 
spinal fluid.  This  is  done  by  pushing  a  hollow  needle, 
or  trochar,  into  the  spinal  canal  in  the  lower  part  of  the 
back,  an  operation  known  as  "  lumbar  puncture,"  and 
allowing  some  of  the  excess  of  cerebrospinal  fluid  to 
escape.  Cases  have  been  reported  in  which  repeated 
lumbar  punctures  have  seemed  to  exercise  a  curative 
effect.     Tuberculin  treatment  is  of  no  service  here. 

The  larynx  is  the  uppermost  part  of  the  respiratory 

apparatus,  a  tube  over  i^  inches  in  length,  and  it  lies 

between  the  back  of  the  tongue  above  and 

'^"o7th'°^^  the  top  of  the  trachea,  or  windpipe,  below. 

Larynx.  The  position  of  its  upper  part  is  marked  in 
the  front  of  the  neck  by  the  prominence 
known  as  "  Adam's  apple."  Its  chief  importance  lies 
in  the  fact  that  it  contains  and  supports  the  muscles 
and  cartilages  that  constitute  the  organ  of  voice,  par- 
ticularly the  pair  of  vocal  cords.  All  the  air  that  passes 
in  and  out  of  the  lungs  travels  through  the  larynx  and 
bolwecn  the  vocal  cords,  and  so  must  any  expectoration 
that  is  coughed  up  from  the  lungs  and  bronchial  tubes. 
In  consequence  the  tubercle  bacilli  coughed  up  in  the 
sputum  of  consumptive  patients  have  every  chance  of 
infecting  some  part  of  the  larynx,  and  experience  shows 
that  a  secondary  tuberculous  laryngitis  is  only  too 
common  in  these  people,  particularly  in  the  later  stages 
of  their  disease.  In  most  cases  there  is  a  direct  infection 
of  the  vocal  cords  or  of  some  adjoining  part  of  the 
larynx  with  the  tubercle  baciUi  coming  from  the  lungs; 
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they  set  up  an  acute  inflammation  in  the  mucous  mem- 
brane covering  these  structures,  and  give  rise  to  the 
formation  of  the  characteristic  tubercles.  Caseation 
and  necrosis  follow,  as  described  on  pp.  29,  31,  with  the 
result  that  ulceration  takes  place,  and  ragged  excava- 
tions, with  irregular  surfaces,  are  substituted  for  some 
of  the  structures  within  the  larynx,  while  others  of  them 
may  be  seen  to  be  inflamed  and  swollen.  The  whole 
process  may  be  watched  and  studied  by  the  use  of  the 
laryngoscope,  a  simple  apparatus  consisting  of  a  lamp, 
a  reflector  worn  on  the  observer's  forehead,  and  a  small 
mirror,  set  at  an  angle  on  a  handle,  for  careful  introduc- 
tion into  the  back  of  the  patient's  throat. 

Symptoms  of  tuberculous  laryngitis  appear  very  early 
in  its  course.  The  commonest  is  some  change  in  the 
voice,  which  weakens,  becomes  husky,  or  alters  in 
timbre.  The  degree  in  which  the  voice  is  changed  is  no 
index  to  the  extent  or  severity  of  the  laryngitis;  the 
voice  may  be  completely  lost  and  the  patient  reduced 
to  whispering  at  a  time  when  the  larynx  shows  no  more 
than  a  little  inflammation.  Most  of  the  patients  com- 
plain of  discomfort  or  pain  in  the  larynx.  The  dis- 
comfort may  take  the  form  of  an  irritation  or  a  tickling 
that  requires  continual  coughing  or  clearing  the  throat, 
and  so  is  a  source  of  great  annoyance.  The  pain  is 
often  severe,  and  may  be  brought  on  by  coughing  or 
speaking,  or  even  by  breathing  deeply.  In  more  ad- 
vanced cases  the  action  of  swallowing  is  frequently 
painful,  so  that  the  patient  dreads  to  take  his  food  and 
drink,  and  wastes  rapidly  for  want  of  nourishment, 
unless  he  receives  adequate  treatment  and  obtains  relief 
from  pain  on  swallowing. 

The  treatment  of  tuberculous  laryngitis  should  be 
begun  at  the  earliest  possible  moment.  Relief  from  the 
symptoms  and  cure  of  the  local  lesion  can  be  much 
more  readily  obtained  in  the  early  stages  than  when  the 
mischief  in  the  larynx  has  progressed.  Hence  it  is  im- 
portant that  the  voice  should  be  attended  to  in  phthisis; 
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any  change  in  the  voice  of  a  consumptive  patient  should 
be  investigated  at  once  with  the  laryngoscope,  so  that 
appropriate  treatment  may  be  given  without  delay. 
It  does  not  follow  that  he  has  tuberculous  laryngitis 
because  his  voice  alters ;  the  change  may  be  the  result  of 
general  debility,  or  of  a  special  weakness  of  the  muscles 
in  an  otherwise  healthy  larynx.  If,  however,  the  trouble 
proves  on  examination  to  be  tuberculous  laryngitis, 
treatment  both  local  and  general  must  be  begun.  The 
local  treatment  required  varies  with  the  state  of  the 
laryngitis;  inhalations  containing  menthol  and  other 
aromatic  antiseptics  may  be  given  in  steam  or  from  an 
inhaling  mask;  pain  may  be  relieved  by  inhalations  or 
insufflations  of  anesthetics  in  the  form  of  spray  or 
powder;  if  ulcers  have  formed,  they  may  be  induced  to 
heal  by  local  caustic  applications,  such  as  lactic  acid. 
A  medical  treatment  that  has  recently  been  highly 
praised  consists  in  giving  the  patient  large  doses  of 
sodium  iodide  by  the  mouth,  and  then  allowing  him  to 
inhale  air  charged  with  ozone  or  some  peroxide,  when 
a  chemical  decomposition  is  thought  to  take  place,  with 
the  liberation  of  free  iodine  in  the  ulcerated  tissues, 
and  this  iodine  is  believed  to  have  a  highly  curative 
effect.  Various  surgical  operations  for  the  removal  of 
the  tuberculous  tissues  have  been  devised  and  recom- 
mended from  time  to  time,  but  for  one  reason  or  another 
tlicy  have  failed  to  obtain  any  extensive  application. 
As  for  the  general  treatment  of  tuberculous  laryngitis, 
much  benefit  results  from  giving  rest  to  the  larynx  as 
far  as  possible;  the  patient  is  told  to  cough  as  little  as 
he  can  and  not  to  speak  at  all — he  is  put  on  to  the  regime 
of  "  absolute  silence,"  in  the  hospital  phrase,  for  a  period. 
The  more  nearly  complete  the  repose  thus  given  to  the 
vocal  cords  and  apparatus,  the  better.  For  the  rest, 
the  patient  should  receive  general  treatment  calculated 
to  improve  his  general  health  as  far  as  possible;  fresh 
air,  particularly  in  the  form  of  sanatorium  life,  is  often 
most  useful,  and  so  is  tubercuhn  treatment. 
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III  the  large  majority  of  Uio  cases  tuberculous  laryn- 
gitis, as  has  been  said  above,  is  secondary  to  tul)ercu- 
losis  of  the  lungs.  It  must  1)0  pointed  out  that  the 
prospects  of  recovery  from  the  laryngeal  disease  arc 
closely  bound  up  with  the  prognosis  of  the  disease  in 
the  lungs.  If  this  is  of  a  progressive  type,  the  laryngeal 
tuberculosis  is  not  likely  to  be  cured  or  curable;  but  if 
the  pulmonary  lesions  are  stationary  or  improving,  the 
outlook  is  far  better,  and  more  active  or  thorough- 
going treatment  of  the  disease  in  the  larynx  becomes 
justiliable. 

Tuberculosis  is  rare  in  the  gullet  and  in  the  stomach, 

that  constitute  the  upper  segment  of  the  alimentary 

tract,  but  quite  common  in  the  small  intes- 

'^"'^7'th'°^^  tine,  that  forms  its  middle  segment,  and  in 

Intestine,  the  large  intestine,  that  is  its  lower  segment. 
In  infants  and  children  intestinal  tubercu- 
losis is  probably  often  primary,  the  first  focus  of  the 
disease  in  the  body,  and  contracted  by  the  consumption 
of  milk  containing  bovine  tubercle  bacilli,  or  by  swallow- 
ing dust  and  dirt  infected  by  the  tuberculous  sputum  of 
human  beings.  In  adults,  however,  it  is  most  often 
secondary  to  tuberculosis  of  the  patient's  own  lungs; 
the  sputum  is  swallowed,  and  so  the  tubercle  bacilli  it 
contains  have  the  opportunity  to  infect  the  patient's 
intestine.  Probably  more  than  half  the  victims  of 
phthisis  have  such  a  secondary  tuberculosis  of  the  in- 
testine by  the  time  they  come  to  die,  and  it  takes  the 
form  of  ulceration  and  erosion  of  the  mucous  membrane 
that  forms  the  inner  lining  of  the  ahmentary  tract  from 
end  to  end. 

These  intestinal  ulcers  are  not  in  themselves  painful, 
but  they  may  give  rise  to  abdominal  pain  and  colic  in 
several  ways.  If  an  ulcer  spreads  circumferentially 
round  the  intestine,  as  happens  not  infrequently,  it  may 
lead  to  great  narrowing  of  its  calibre,  and  so  cause  more 
or  less  obstruction  (always  a  source  of  pain)  to  the 
passage   of    its   contents.      Again,   these    ulcers  often 
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spread  through  to  the  outer  wall  of  the  intestine,  and  set 
up    inflammation    of   the    peritoneum    covering   it.     A 
local  patch  of  tuberculous  peritonitis  is  the  result,  and 
spread  of  the  inflammation  to  the  piece  of  intestine  lying 
next  to  it  may  cause  the  two  to  adhere  together ;  in  this 
way  the  normal  free  movements  of  the  coil  of  the  in- 
testine, are  impeded,  and  so  is  the  free  passage  of  their 
contents.     In  addition  to  abdominal  pain  and  disten- 
sion, diarrhoea  is  a  common  feature  of  the  disease,  and 
is  an  expression  of  the  extreme  irritability  of  the  ulcer- 
ated intestinal  mucous  membrane.     It  may  cause  the 
patient  to  lose  weight  and  strength  rapidly,  partly  by 
limiting  his  diet  to  liquid  foods,  partly  by  preventing 
him  from  absorbing  from  it  much  of  the  nourishment 
it  contains.     There  are  several  important  comphcations 
that  may  aggravate  intestinal  tubercvflosis.     If  the  ver- 
miform appendix  becomes  the  seat  of  tuberculous  ulcera- 
tion, the  troubles  of  acute  appendicitis  may  be  added 
to  those  described  above.     One  of  the  ulcers  may  per- 
forate the  wall  of  the  intestine,  and  aUow  its  contents  to 
escape  into  the  peritoneal  cavity ;  this  sets  up  acute  peri- 
tonitis, and  the  patient's  condition  becomes  desperate. 
Spread  of  the  tuberculosis  to  the  peritoneum  may  set 
up  general  tuberculous  peritonitis  as  an  addition  to  the 
intestinal  tuberculosis.     It  is  clear,  therefore,  that  this 
is  a  serious  condition;  but  it  is  by  no  means  incurable 
if  it  receives  careful  treatment  early  in  the  day,  and  if 
the  intestine  is  not  constantly  exposed  to  the  danger  of 
reinfection  by  sputum  that  has  been  swallowed  instead 
of  being  expectorated. 

The  treatment  consists  in  putting  the  patient  to  bed, 
giving  his  alimentary  tract  as  much  rest  and  as  little 
work  as  possible,  and  endeavouring  to  place  him  in  the 
most  healthy  conditions  of  life  available.  The  food  must 
be  simple  and  bland,  leaving  as  little  residue  after  di- 
gestion as  possible,  in  order  to  spare  the  ulcerated  in- 
testine irritation.  The  diarrhoea  so  commonly  present 
must  be  checked  by  astringent  or  sedative  drugs,  often 
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a  matter  of  the  greatest  difficulty.  Rest  and  warmth 
in  bed  are  indispensable,  and  should  bo  combimul  with 
the  maximum  of  fresh  air  and  sunlight  obtainable.  It 
is  only  in  exceptional  cases  that  the  surgeon  is  able  to 
benefit  these  patients  by  abdominal  operations. 

A  few  words  must  be  added  about  the  abscesses,  and 
the  fistulas  (or  sinuses)  that  form  in  connection  with 

Fistula  them,  about  the  lower  end  of  the  alimentary 
tract.  The  condition,  commonly  known  as 
"fistula,"  or  "fistula  in  ano,"  is  oftenest  met  with  in 
tuberculous  patients,  and  it  is  very  frequently,  though 
not  always,  due  to  the  formation  of  a  tuberculous  abscess 
just  outside  the  wall  of  the  rectum,  or  lower  part  of  the 
intestine.  Such  an  abscess  communicates  internally 
with  the  intestine,  and  is  apt  to  make  its  way  to  the  sur- 
face of  the  body  and  break  open  externally.  In  this 
way  an  irregular  track,  sinus,  or  fistula,  is  formed  be- 
tween the  lower  part  of  the  bowel  and  the  surface  of  the 
body.  It  is  constantly  being  reinfected  by  the  leakage 
through  it  of  the  contents  of  the  intestine,  and  shows  a 
tendency  to  spread  and  form  new  fistulas  rather  than 
any  inclination  to  heal.  It  cannot  be  cured  without 
operation;  but  before  any  operation  is  undertaken  the 
condition  of  the  patient's  lungs  and  his  general  health 
must  be  carefully  considered.  If,  for  example,  he  has 
active  tuberculosis  of  the  lungs,  the  pulmonary  disease 
would,  without  doubt,  be  aggravated  by  the  administra- 
tion of  a  general  anaesthetic,  and  so  an  operation  on  the 
fistula  would  not  be  justifiable.  In  such  cases  nothing 
more  than  palliative  treatment  could  be  recommended. 

Dermatologists  reckon  that  something  hke  a  dozen 

separate  diseases  of  the  skin  are  due  to  tuberculosis. 

In  some  of  these  the  tubercle  bacillus  itself, 

o?toe^Skta!^"  an  enfeebled  and  degenerate  form  (p.  27), 

'  can  be  demonstrated  in  the  diseased  skin  by 

use  of  the  microscope.     In  others  none  of  the  bacilli 

can  be  found  thus,  and  it  is  supposed  that  these  skin 

diseases  are  due  to  local  action  of  the  poisons  or  toxic 
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prcKlucts  secreted  l)y  tubercle  bacilli  growing  in  some 
other  part  of  the  botly — in  the  lungs,  for  example,  or  in 
the  lymphatic  glands.  Skin  eruptions  of  this  class  are 
often  referred  to  as  "tuberculides,"  in  accordance  with 
the  French  nomcnchiture. 

Lupus,  properly  called  "  hipus  vulgaris,"  is  by  far  the 
commonest  and  most  important  of  the  skin  chseases, 
caused  l)y  the  growth  of  tubercle  bacilli  in 
the  skin.  It  is  a  disease  often  seen  in  the 
poor,  very  rare  among  rich  people;  it  habitually  begins 
in  childhood.  The  tubercle  bacilli  causing  it  are  of  low 
virulence,  and  may  be  of  either  the  bovine  or  the  human 
type;  indeed,  both  may  be  met  with  together  in  the 
lupoid  lesions  of  a  single  patient.  The  earliest  and 
most  characteristic  evidence  of  lupus  is  the  appearance 
of  small  brownish  nodules  in  the  skin,  not  unlike  specks 
of  apple  jelly,  very  soft  to  the  touch.  These  tend  to 
grow,  and  as  they  grow,  to  ulcerate;  the  ulcers  heal 
over,  after  a  quantity  of  tissue  has  been  lost,  and  the 
surface  is  left  covered  with  a  thin  whitish  scar,  while 
the  advancing  lupoid  nodules  continue  to  spread  at  the 
edges  of  the  cliseased  area  of  the  skin.  Lupus  is  a  slowly 
progressive  disease,  very  rebellious  to  treatment,  very 
prone  to  relapse  after  apparent  cure,  and  for  all  practical 
purposes  it  is  not  infectious  for  other  persons.  From 
the  popular  point  of  view  its  most  striking  feature  is 
the  disfigurement  it  produces.  Slowly  but  surely  it 
may  eat  away  any  of  the  features  of  the  face,  leaving  a 
whitish,  mottled  scar  in  its  place,  and  as  there  is  little 
or  no  impairment  of  the  patient's  general  health  or 
ability  to  work  meanwhile,  the  disfiguring  results  of 
lupus  are  often  before  the  public  eye.  It  may  attack 
any  part  of  the  body,  but  in  the  great  majority  of  the 
cases  occurs  on  the  face.  The  treatments  devised  for 
its  cure  are  legion,  and  if  it  is  taken  in  hand  early  the 
outlook  is  good.  In  the  first  place  attention  should  be 
given  to  improvement  of  the  ]>atient's  general  health 
and  nutrition.     The  nodules  of  lupus  must  be  destroyed 
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and  Die  tubercle  bacilli  in  tlicm  killed  or  removed;  this 
may  be  done  by  excision  en  masse,  by  the  application  of 
caustics,  or,  perhaps  best  of  all,  by  Finsen's  method  of 
phototherapy.  This  consists  in  exposing  the  nodules 
to  the  intense  light  rays  emitted  by  a  special  electric 
lamp.  The  scarring  produced  by  Finsen's  treatment  is 
comparatively  inconspicuous,  but  the  process  of  cure  is 
imdeniably  tedious.  In  the  many  cases  in  which  lupus 
attacks  the  mucous  membranes — the  inside  of  the  nose, 
for  example — treatment  is  most  difficult  and  unsatis- 
factory, whatever  the  method  adopted.  Tuberculin 
has  proved  a  disappointing  remedy  for  lupus,  on  the 
whole. 

As  for  the  tuberculides,  or  toxic  rashes  of  tuberculosis, 
half  a  dozen  are  recognised  by  the  specialists  in  diseases 
of  the  skin,  but  none  is  very  common.  In  one  form 
that  mainly  affects  adolescent  girls  and  young  women, 
and  is  named  "  erythema  nodosum,"  red  and  painful 
swellings,  not  wholly  unlike  chilblains,  appear  on  the 
shins,  passing  away  slowly  after  a  few  weeks.  Another 
tuberculide,  known  as  "  lupus  erythematosus,  "or  "  bat's- 
wing  disease,"  shows  itself  as  a  butterfly  or  bat-shaped 
patch  of  redness  across  the  bridge  of  the  nose  and  sym- 
metrically spread  out  on  the  checks.  It  is  commoner 
in  women  than  in  men,  and  occurs  in  adults.  Like  lupus 
vulgaris,  it  is  a  chronic  eruption,  and  tends  to  spread  at 
the  edges  while  it  heals  up  in  the  centre.  The  tuber- 
culides are  not  common  complaints,  and  they  arc  not 
infectious  for  other  people.  Their  treatment  is  to  be 
carried  out  on  general  lines. 

Tubercle  bacilli  may  infect  any  part  of  that  highly 
complicated  organ,  the  eye,  and  ophthalmologists  ac- 
cordingly  recognise    a   number    of    distinct 

o^'the^Eve^  ^^^^^^^^^^^°^^^  lesions  of  its  various  component 
parts.     They  are  not  very  common,  and  only 
a  few  can  be  mentioned. 

In  delicate  children  of  the  poorer  classes,  who  are  kept 
ill  and  badly  fed,  tuberculous  ulceration  or  inlkimmation 
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of  the  outer  covering  of  the  eye,  or  conjunctiva,  and  of 
its  transparent  segment  in  front,  the  cornea,  are  not 
rare.  The  infected  eye  waters  and  is  painful,  its  white 
reddens,  and  if  the  cornea  itself  is  involved,  the  disease 
may  cause  permanent  impairment  of  the  vision  by 
rendering  the  transparent  corneal  tissue  more  or  less 
opaque.  The  infection  is  caught  by  the  rubbing  of 
tuberculous  dust  or  sputum  into  the  eye,  and  is  not 
necessarily  associated  with,  or  a  consequence  of,  phthisis 
or  tuberculosis  in  the  patient  himself.  This  is  not  the 
case  with  tuberculous  infection  of  the  deeper  or  internal 
parts  of  the  eye,  with  tuberculosis  of  the  iris  or  of  the 
retina,  or  of  the  choroid,  for  example.  Here  the  tubercle 
bacilli  are  carried  into  the  eye  in  the  blood-stream,  into 
which  they  have  escaped  from  some  primary  tuberculous 
focus  in  some  other  part  of  the  body,  particularly  the 
lymphatic  glands,  Tuberculosis  of  the  eye  is  alwaj^s  a 
serious  matter,  and  its  diagnosis  and  treatment  should 
always  be  entrusted  to  specialists  in  diseases  of  the  eyes. 
In  a  great  many  cases  tuberculin  treatment  has  given 
excellent  results. 

For  anatomical  and  pathological  purposes  the  ear  is 

divided  up  into  three  parts — •the  external  ear,  the  middle 

ear,  and  the  internal  ear  or  labyrinth — and 

of  me  Ear.  ^^^y  °^  these  may  be  infected  with  tubercle 

bacilli.     The  external  ear,  consisting  of  the 

auricle  and  the  passage,  or  external  auditory  meatus, 

that  leads  up  to  the  drum  of  the  ear,  may  be  affected 

by  lupus.     This  has  been  described  already,  and  will  not 

be  discussed  further. 

The  middle  ear,  or  tympanic  cavity,  is  an  irregular 
space  hollowed  out  in  the  temporal  bone  of  the  skull, 
and  is  connected  on  the  inner  side  with  the  top  of  the 
throat  by  means  of  the  Eustachian  tube,  on  the  outer 
side  by  means  of  the  drum  of  the  ear  with  the  external 
auditory  meatus.  It  contains  a  series  of  tiny  bones 
that  convey  to  the  internol  ear  the  vibrations  of  sound 
received  by  the  drum.     Inflammation  of  the  middle  ear. 
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or  otitis  media,  commonl}^  known  as  "  middle-car 
disease,"  is  quite  common  in  consumption,  and  is  often, 
but  by  no  means  always,  due  to  infection  with  tubercle 
bacilli  that  have  reached  it  through  the  Eustachian  tube. 
It  shows  itself  by  pain  and  deafness  in  the  affected  ear ; 
a  small  abscess  forms,  and  if  the  drum  is  perforated,  the 
pus  contained  in  it  is  discharged  through  the  external 
auditory  meatus,  and  otorrhoea,  or  a  "  running  at  the 
ear,"  develops.  This  should  receive  the  attention  of 
a  surgeon,  who  will  be  able  to  order  the  syringing  or  other 
treatment  that  is  required.  An  otorrhea  should  never 
be  neglected  or  allowed  to  continue  indefinitely  without 
treatment,  as  it  may  give  rise  to  dangerous  complications ; 
yet  not  a  few  parents,  who  take  excellent  care  of  their 
children  in  other  ways,  seem  to  regard  it  as  a  natural 
phenomenon  of  childhood  that  may  be  disregarded. 
Not  rarely  it  calls  for  operation. 

Like  the  middle  ear,  the  internal  ear  is  bedded  in  the 
temporal  bone  of  the  skull.  From  the  complexity  of  its 
shape  it  is  called  the  "labyrinth."  It  contains  the 
termination  of  the  auditory  nerve  that  forms  the  actual 
organ  of  hearing,  and  some  of  the  apparatus  that  main- 
tains the  equilibrium  of  the  body.  The  labyrinth  may 
be  infected  with  tubercle  bacilli  either  by  way  of  the 
middle  ear,  which  closely  adjoins  it,  or  by  means  of  the 
blood-stream.  The  infection  shows  itself  by  pain,  deaf- 
ness, buzzing  or  other  subjective  noises  in  the  ear,  and 
dizziness.  Disease  of  the  internal  ear  is  a  matter  for 
the  specialist,  and  is  always  of  serious  import. 


CHAPTER  X 

THE  GENERAL  DIAGNOSIS  OF  TUDERCULOSIS 

Examination  for  tubercle  bacilli — Tubciculin  tests — Koch's 
test — Calmcttc's  ophthalmo-rcaction — Von  Pirquet's  cu- 
taneous reaction — Moro's  test — Rontgen-ray  examination — 
The  albumin  reaction — The  lymphocytic  reaction — -The 
opsonic  index. 

A  NUMBER  of  the  forms  taken  by  tuberculosis  when  it 
attacks  different  parts  of  the  body  have  been  described 
in  the  last  three  chapters,  but  only  a  little  has  been  said 
as  to  the  methods  employed  for  distinguishing  between 
lesions  due  to  tubercle  bacilli  and  those  caused  by  ana- 
logous infections  with  microbes  of  other  varieties.  The 
object  of  this  chapter  is  to  give  a  more  connected 
account  of  the  chief  methods  used  for  the  diagnosis  of 
tuberculosis,  and  their  special  advantages  and  limita- 
tions. 

For  all  practical  purposes  it  may  be  assumed  that  if 
tubercle  bacilli  can  be  found  in  any  diseased  part  or 
secretion  of  the  body,  the  disease  is  tuber- 
Examination  ci^iiosis.     Exceptions   to  this  rule  do  occur, 

Bacilli,  l^ut  they  are  extremel}''  rare,  and  need  not 
be  considered  further.  The  wa)/ in  which  the 
sputum  is  examined  for  tubercle  bacilli  is  described  on 
p.  i8;  it  is  enough  to  say  that  very  similar  methods 
can  be  applied  to  other  excretions.  If,  for  example,  it 
is  suspected  that  an  abscess  is  tuberculous,  the  matter 
coming  from  it  may  be  mounted  and  stained  for  micro- 
scopical examination,  just  as  if  it  were  a  specimen  of 
sputum.     Again,   if  it    is   suspected   that    a   patient   is 

I20 
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suffering  from  tuberculosis  of  the  kidneys  or  the  bladder, 
a  specimen  of  the  water  may  be  investigated  on  similar 
^  lines.  Here  it  is  necessary  to  note  that  particular  care 
must  be  taken  to  prevent  accidental  contamination 
with  bacteria  from  other  sources  when  the  specimen  is 
being  collected  for  the  purposes  of  such  an  examination. 

In  this  instance,  and  in  the  case  of  pleurisy  or  peri- 
tfmitis  with  the  effusion  of  fluid  that  may  be  tuberculous 
into  the  pleural  or  peritoneal  cavities,  the  amount  of 
fluid  to  be  examined  may  be  large,  while  the  number  of 
tubercle  bacilli  in  it  is  sure  to  be  small;  hence,  unless  the 
bacilli  can  be  concentrated,  their  presence  might  easily 
be  missed.  Fortunately,  this  concentration  is  easily 
effected  by  calling  into  play  centrifugal  force,  and  spin- 
ning test-tubes  full  of  the  fluid  in  a  rapidly  rotating 
centrifuge.  The  principle  involved  is,  of  course,  the 
same  as  that  regulating  the  mechanical  separation  of 
cream  from  milk  in  the  dairy  separator;  but  while  the 
cream,  being  specifically  lighter  than  the  rest  of  the 
milk,  rises  to  the  surface,  the  tubercle  bacilli  in  the 
fluids  centrifugcd  in  the  laboratory  sink,  and  are  col- 
lected in  the  sediment  that  finds  its  way  to  the  bottom 
of  the  test-tube.  Smears  of  the  sediment  are  made  on 
glass  microscope  slides,  stained  with  carbol-fuchsin,  as 
has  been  described,  and  examined  under  the  micro- 
scope. 

A  further  method  of  concentration  has  been  widel}/ 
employed  during  the  last  few  years.  Suppose  that  a 
specimen  of  sputum,  or  a  copious  sediment  obtained  by 
centrifuging,  as  described  above,  contains  only  a  very 
few  tubercle  bacilli,  they  might  easily  be  missed  in  the 
preparation  of  the  microscope  slide.  But  if  all  the  other 
solid  constituents  of  the  sputum  or  sediment  could  be 
dissolved  away  by  some  powerful  chemical,  the  bacilli 
would  be  concentrated  again,  and  much  more  easily 
discovered.  Such  a  powerful  chemical  has  been  re- 
cently found,  and  put  on  tlie  market  under  the  trade 
name  "  antiformin."     It  consists  of  a  fairly  strong  solu- 


122  TUBERCULOSIS 

tion  of  chlorinated  soda,  mixed  with  a  strong  solution  of 
caustic  soda.  The  mixture  readily  dissolves  sputum, 
pus,  and,  indeed,  many  of  the  solid  tissues  of  the  body, 
but  has  little  action  on  the  wax-containing  tubercle 
bacillus,  even  after  acting  for  hours.  It  is  employed  as 
follows:  A  quantity  of  the  sputum  is  mixed  with,  say, 
twice  as  much  strong  antiformin  solution,  and  allowed 
to  stand  for  an  hour  or  two  with  an  occasional  shaking. 
At  the  end  of  this  time  almost  all  the  sohd  constituents 
of  the  sputum  will  be  seen  to  have  dissolved.  The 
mixture  is  then  centrifuged,  and  in  the  sediment 
collecting  at  the  bottom  of  the  centrifuge  tube  will  be 
found  all  the  tubercle  bacilli,  many  or  few,  that  were 
previously  disseminated  throughout  the  specimen  of 
sputum. 

But  even  with  all  these  refinements  of  method,  the 
microscope  remains  a  rather  coarse  and  clumsy  instru- 
ment for  detecting  small  numbers  of  tubercle  bacilli. 
It  is  certain  that  in  doubtful  cases,  when  only  a  few 
bacilH  are  likely  to  be  present,  the  method  of  injection 
into  an  experimental  animal  like  the  guinea-pig  gives 
the  most  trustworthy  results.  If  the  fluid  or  sediment 
thus  injected  does  contain  any  tubercle  bacilU,  the 
animal  develops  tuberculosis,  and  after  a  period  of  four, 
six,  or  even  ten  weeks,  shows  characteristic  lesions  in 
the  various  organs  of  the  body  that  make  the  diagnosis 
a  matter  of  certainty.  Objections  to  this  mode  of  dia- 
gnosis maybe  found  in  the  length  of  time  it  requires,  and 
the  necessity  for  keeping  and  using  the  experimental 
animals  in  licensed  laboratories. 

Since  Koch  introduced  his  original  tuberculin,  known 
for  short  as  O.T.,  in  1890,  it  has  been  used  a  great  deal 
for  the   diagnosis   of  tuberculosis,   both  in 
^''^snosis  by  j^^j^j.,  and  beast.     Three   methods  in  which 
Tuberculin,  the  test  may  be  made  have  obtained  world- 
wide application;  these  are  {a)  Koch's  sub- 
cutaneous tuberculin  injection,  (h)  Calmettc's  ophthalmo- 
reaction, and  (c)  von  Pirquet's  cutaneous  reaction. 
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It  must  be  said  at  once  that  these  three  methods  of 
diagnosing  tuberculosis  should  be  kept  as  a  final  court 
of  appeal.  They  should  not  be  used  until  all  the  other 
means  of  diagnosis  have  been  employed,  so  far  as  each 
is  possible  or  suitable,  and  have  given  a  negative  result. 
In  other  words,  tuberculin  should  be  reserved  for  use  in 
the  diagnosis  of  early  and  doubtful  cases  with  indefinite 
signs  of  disease,  on  the  one  hand,  and  on  the  other  for 
the  differential  diagnosis  in  obscure  cases  where  it  is 
uncertain  whether  the  obvious  disease  is  tuberculous  in 
nature  or  not.  This  caution  is  necessary,  because  the 
rash  employment  of  tuberculin  in  the  doses  needed  for 
diagnostic  purposes  may  prove  harmful  to  the  patient. 
In  careful  hands  its  use  is  free  from  danger.  Properl}^ 
interpreted,  its  results  give  most  valuable  information. 
Koch's  O.T.  is  the  only  form  of  tubercuhn  that  is  used, 
practically^  speaking,  for  diagnosis. 

Original  tuberculin,  or  "  old  tubercuhn  "  as  it  is  more 
usually  called,  is  a  highly  poisonous  fluid.     If  250  milli- 
grammes,   or  I  cc. — about   4  drops — of   it 

(a)  Koch's  are  injected    into  a    perfectly  healthy  man, 
^"rTuUn^^n  a  few  hours  he  feels  ill,  short  of  breath, 

Injection,  and  develops  a  cough,  while  his  tempera- 
ture rises.  These  symptoms  are  known  as 
the  "  general  reaction  "  of  tubercuhn,  and  all  pass  off 
in  twenty-four  hours  or  so.  Now,  Koch  found  that  all 
patients  with  tuberculosis  are  very  much  more  sensitive 
to  the  hypodermic  injection  of  O.T.  than  the  healthy 
adult  is,  reacting  to  a  much  smaller  dose  of  the  poison 
that  produces  no  effect  at  all  in  the  healthy  person.  At 
what  point  is  one  to  draw  the  line  between  tuberculosis 
and  non-tuberculosis  ?  Experience  has  shown  that  if 
an  adult  shows  no  reaction  on  the  injection  of  5  or  10 
milligrammes  of  O.T.,  he  may  for  all  practical  purposes 
be  regarded  as  free  from  tuberculosis.  This  does  not 
mean  that  he  has  no  old  tuberculous  lesion  in  him,  in 
his  lungs  or  in  the  lymphatic  glands  at  the  roots  of  his 
lungs.     The  evidence  of  the  post-mortem  room  shows 
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that  such  a  fortunate  state  of  affairs  occurs  in  very  few 
of  us;  but  it  does  show  that  he  is,  chnically  speaking, 
free  from  active  tuberculous  disease.  Different  authori- 
ties apply  Koch's  subcutaneous  tuberculin  test  in  a 
number  of  different  manners.  One  of  the  standard 
methods  is  to  give  a  series  of  four  injections  of  O.T.  at 
intervals  of  two  or  three  days  from  one  another;  the 
four  doses  for  adults  are,  |-  milligramme,  i,  5,  and  10 
milligrammes  respectively.  The  patient  is  kept  in  bed 
or  undca-  close  observation  while  the  test  is  being  made, 
and  his  temperature  is  taken  every  three  hours.  The 
injections  are  most  conveniently  given  early  in  the 
morning.  If  the  patient's  comfort  and  temperature  are 
unaffected  by  these  four  injections,  the  reaction  is  said 
to  be  negative,  the  patient  to  be  chnically  free  from 
tuberculosis. 

A  "positive  reaction  "  to  tubcrcuhn  injection,  on  the 
other  hand,  may  show  itscdf  in  one  or  more  of  four 
different  ways,  as  follows:  Firstly,  by  a  febrile  reaction, 
or  rise  in  the  temperature  of  the  body,  within  twenty- 
four  hours;  a  rise  of  1°  F.  or  more  is  taken  as  a  positive 
result.  Secondly,  by  a  general  reaction  that  shows 
itself  by  complaints  of  such  things  as  shivering,  malaise, 
faintness,  nausea,  headache,  pains  in  the  hmbs,  a  feeling 
of  exhaustion;  these  discomforts  concur  with  the  rise 
in  the  patient's  temperature  and  may  last  for  some 
hours.  Thirdly,  by  a  focal  reaction,  or  reaction  at  the 
diseased  focus — the  apex  of  the  affected  lung  in  an  early 
case  of  phthisis,  for  example.  The  patient  may  feel 
unusual  pain  here,  and  the  physician  on  examining  the 
spot  will  find  definite  signs  of  disease  for  a  few  hours. 
Fourthly,  by  a  local  reaction,  or  the  appearance  of  tem- 
porary pain,  redness,  and  swehing  in  the  locahty  whej-e 
the  O.T.  was  injected.  The  two  first  of  these  four  modes 
of  reaction  are  the  commonest,  and  the  most  important 
for  diagnosis.  Care  must  be  taken  to  see  that  no  other 
cause  for  a  rise  in  the  temperature  chances  to  act  at  the 
same  time  as  t  he  t  uberculin  inject  ion,  such  as  a  cold,  sore 
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throat,  toothache,  or  in  a  neurotic  individual  an  attack 
of  nervous  apprehension  excited  by  the  injection  itself. 
The  brief  fever  brought  on  by  such  a  cause  is  known  as 
a  "pseudo-reaction"  to  tubercuhn,  in  this  connection  ; 
if  due  care  is  exercised,  if  will  not  be  confused  with  the 
real  febrile  reaction  that  is  diagnostic  of  tuberculosis. 
If  a  positive  reaction  results  from  any  one  of  the  four 
injections  mentioned  above,  active  tuberculosis  is  dia- 
gnosed and  the  test  is  at  an  end.  In  the  case  of  children, 
smaller  doses  of  tuberculin  will  naturally  be  employed. 
It  should  be  noted  that  not  every  doubtful  case  of  tuber- 
culosis is  suitable  for  the  employment  of  the  subcutan- 
eous tuberculin  test;  it  is  contra-indicated,  and  should 
not  be  tried  in  patients  with  disease  of  the  heart  or 
kidneys,  with  diabetes,  hysteria,  or  epilepsy.  It  cannot 
be  applied  at  all  to  persons  whose  temperature  is  above 
99-2°  F.  in  the  mouth  for  any  reason,  because  their 
consequent  irregularities  of  temperature  might  imitate 
or  conceal  a  true  febrile  reaction,  due  to  an  injection  of 
tuberculin. 

In  spite  of  these  limitations,  the  subcutaneous  tuber- 
culin test  remains  the  best  means  we  have  of  diagnosing 
early  tuberculosis  of  the  lungs  in  doubtful  cases,  and  the 
focal  reaction  described  above  often  gives  valuable  in- 
formation as  to  the  site  and  extent  of  the  disease  when 
the  result  is  positive.  Applied  with  proper  care  and 
precautions,  it  is  free  from  danger  to  the  patient. 

In    1907  Calmette,  improving  on  a  method  already 

published  by  Wolff-Eisner,  introduced  the  conjunctival 

or  ophthalmo-reaction   for  the  diagnosis  of 

(b)  Cal-     tuberculosis.     It  consists  in  putting  a  small 
Op^UiaUno-  '-^^^P  of  dilute  tuberculin  solution  into  the 

Reaction,  eye,  or,  rather,  into  the  conjunctival  sac, 
which  is  displayed  by  slightly  drawing  down 
the  lower  lid.  If  the  patient  is  free  from  tuberculosis, 
no  result  follows;  the  reaction  is  said  to  be  "  negative." 
If,  however,  he  has  a  focus  of  tuberculosis  anywhere 
about    him,   the    white    of  eye  becomes   more    or    less 
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painful,  red,  aiid  inflamed  during  the  next  few  hours, 
commonly  returning  to  the  normal  in  a  day  or  two. 
It  is  the  conjunctiva,  or  delicate  mucous  membrane 
covering  the  white  of  the  eye  and  hning  the  eyelids, 
that  is  inflamed  when  the  result  is  "positive,"  and 
so  the  reaction  is  called  the  "conjunctival  reaction." 

Clearly  this  ophthalmo-rcaction  is  admirable  in  the 
simplicity  of  its  technique,  and  it  has  been  very  widely 
employed;  but  it  has  two  grave  disadvantages.  In  the 
first  place  it  is  not  free  from  danger  to  the  eye;  many 
cases  have  been  reported  in  which  permanent  damage 
to  the  vision  resulted  from  the  violence  of  the  inflamma- 
tion set  up  by  the  tuberculin.  Calmette,  with  the  par- 
donable partiality  of  an  inventor,  wfll  have  it  that  all 
such  catastrophes  are  due  to  faulty  technique.  Be  that 
as  it  may,  they  seem  inevitable  though  very  rare,  and  so 
the  ophthalmo-reaction  cannot  be  recommended  for 
routine  employment.  In  the  second  place,  it  tells  one 
both  too  much  and  too  little.  Too  much,  because  a 
great  many  people  give  a  positive  reaction  who  have 
no  active  tuberculosis  about  them,  but  only  an  old  and 
quiescent  focus  of  the  disease;  too  little,  because  it  gives 
no  information  as  to  the  site  of  the  disease,  and,  still 
more,  because  a  positive  reaction  is  given  only  by  80  or 
90  per  cent,  of  the  persons  who  have  an  active  tuber- 
culosis. Hence  it  is  now  realised  that  a  positive  oph- 
thalmo-reaction is  not  proof  of  an  active  tuberculosis 
demanding  attention,  and  that  a  negative  reaction  is 
not  proof  of  freedom  from  the  disease;  in  consequence, 
Calmette's  test  has  rather  fallen  into  disuse. 

Just  as  the  conjunctiva  of  a  person  who  has,  or  has 

had,  tuberculosis  is  over-sensitive  'o  the  action  of  tuber- 

cuhn,  so  is  his  skin.     Advantage  is  taken  of 

The  Cutane-  this  fact  in  von  Pirquet's  cutaneous  reaction, 
ous  Reaction       1  r  i      j  •  t-t  ,•      j.     r 

of  von      pubhshed  in  1907.     The  patient  s  forearm  is 

Piiquet.     vaccinated  with  a  droplet  of  strong  or  pure 

solution   of  old   tubercuhn,  the   skin   being 

scratched  criss-cross  with  the  point  of  a  needle  to  such  a 
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depth  as  just  not  to  draw  blood.  As  a  routine  two 
spots,  3  or  4  inches  apart,  are  thus  vaccinated,  a  third 
intermediate  spot  being  first  scratched  and  left  as  a  control 
to  show  the  effect  produced  on  the  skin  by  the  scratch- 
ing alone.  If  the  patient  is  free  from  tuberculosis,  the 
vaccination  is  without  visible  result,  and  the  reaction  is 
said  to  be  negative  ;  the  three  spots  behave  aUke, 
becoming  very  shghtly  inflamed  as  the  natural  result 
of  the  scratching,  and  healing  rapidly  underneath  a 
small  scab.  If,  however,  the  patient  is  tuberculous,  the 
two  vaccinated  spots  become  more  or  less  red,  swollen, 
tender,  and  painful  during  the  next  day  or  two,  and  this 
local  inflammation  takes  several  days  to  subside.  The 
control  spot  meanwhile  runs  its  normal  course,  as  just 
described.  In  such  a  case  von  Pirquet's  reaction  is  said 
to  be  positive. 

The  application  of  this  test  is  practically  devoid  of 
danger  to  the  patient.  Its  weak  point  is  that  it  is 
really  too  delicate  a  test.  The  great  majority  of  adults 
give  a  positive  von  Pirquet's  reaction,  and  so  do  many 
children.  For  this  reason  the  positive  result  in  an  adult 
or  adolescent  is  usually  comparatively  valueless,  for  it 
only  tells  us  what  we  knew  already — that,  like  most 
people,  he  has  a  tuberculous  focus  somewhere  in  his 
body.  It  gives  no  trustworthy  information  on  the 
questions  at  issue — Is  the  disease  active  or  quiescent  ? 
Does  it  require  treatment  ?  On  the  other  hand,  a  nega- 
tive reaction  in  an  apparently  healthy  child  or  adult  is 
of  value,  because  it  shows  that  he  is  free  from  tuber- 
culosis; and  a  positive  result  in  an  infant  or  young  child 
is  also  of  value,  because  tuberculosis  in  the  very  young 
will  hardly  have  had  time  to  become  quiescent,  and  so 
is  sure  to  be  active  and  in  need  of  treatment. 

A  modification  of  von  Pirquet's  test  that  dispenses 
with  the  scratching  of  the  skin  was  devised  by  Moro, 
and  has  been  used  a  good  deal  on  the  Continent.  Moro 
made  an  ointment  containing  50  per  cent,  of  tubercuHn, 
and  rubbed  a  piece  of  it,  the  size  of  a  pea,  into  10  square 
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inches  of  skin  fur  a  minute.  If  the  reaction  is  positive, 
small  red  spots  or  pimples  appear  in  this  area  within 
the  next  day  or  two.  This  test  for  tuberculosis  is  known 
as  the  "  percutaneous  tuberculin  test  ";  it  has  no  real  ad- 
vantage over  von  Pirquct's,  and  is  somewhat  uncertain 
in  the  results  it  yields. 

Use  of  the  ;t-rays  often  gives  most  valuable  informa- 
tion that  cannot  be  obtained  by  other  methods,  in  tuber- 
culosis of  the  lungs,  lymphatic  glands,  bones, 
Examination  and    joints.     Given    the    proper    expensive 

Rdnt"'en     ^pp^i-r'T-tus,   the   method  is  simphcity  itself. 

Rays.  It  consists,  as  everybody  knows,  in  placing 
the  affected  part  of  the  body  between  the 
specially  constructed  vacuum  tube  that  is  the  source  of 
the  A;-rays,  and  a  flat  screen  painted  with  a  phosphor- 
escent substance  like  barium  platinocyanide  that  lights 
up  when  and  where  A;-rays  fall  upon  it.  The  different 
tissues  of  the  body  possess  different  degrees  of  opacity 
to  the  jt-rays.  The  bones  are  the  most  opaque,  and  so 
cast  the  heaviest  shadow  on  the  screen,  while  the  normal 
lungs  are  so  translucent  to  these  rays  that  they  cast 
hardly  any  shadow  at  all.  Specially  prepared  photo- 
graphic plates  are  very  sensitive  to  the  rays,  and  :v;-ray 
photographs  or  skiagrams,  giving  permanent  records  of 
the  appearances  seen  on  the  screen,  can  be  easily  taken. 
The  screen-examination  of  patients  must  be  made  in 
the  dark,  because  the  amount  of  light  produced  when  the 
.-v-rays  strike  the  phosphorescent  screen  is  but  small,  and 
because  it  is  essential  that  minute  differences  between 
the  shadows — A;-ray  shadows — cast  by  the  diflerent 
tissues  under  examination  should  be  appreciated;  but 
skiagrams  can  be  taken  in  lighted  rooms. 

In  phthisis  the  afiected  parts  of  the  lungs  become 
more  opaque  to  the  A;-rays  than  is  normal;  hence,  if  one 
apex  is  diseased,  it  will  cast  a  heavier  shadow  on  the 
screen  than  the  other,  the  normal  apex,  and  its  shadow 
will  look  mottled  or  irregularly  streaked  in  correspon- 
dence  with    the    partial    consolidation    caused    by   the 


THE  GENERAL  DIAGNOSIS  129 

growth  of  tubercles  in  the  diseased  area.  Another  point 
of  diagnostic  importance  is  brought  out  by  getting  the 
patient  to  take  a  deep  breath  while  he  is  being  examined. 
When  this  is  done,  the  tissue  of  the  sound  lung  becomes 
still  more  translucent  to  the  A;-rays  than  it  was,  and  the 
shadow  it  casts  on  the  screen  becomes  less,  or  "  clears  up ' ' 
as  it  is  called;  but  no  such  clearing  up  of  the  shadow 
takes  place  over  the  area  of  diseased  lung.  The  more 
extensive  the  tuberculosis,  the  denser  its  ;c-ray  shadow 
becomes;  the  extent  of  the  pulmonary  disease  can  be 
seen  clearly  mapped  out  on  the  screen. 

Characteristic  appearances  can  be  noted  in  several 
of  the  complications  of  consumption.  In  pleurisy,  for 
example,  where  any  movements  made  by  the  lung  are 
painful,  its  lower  surface,  which  rests  on  the  diaphragm, 
can  be  seen  to  be  stationary  as  the  patient  breathes  in 
and  out,  from  an  involuntary  immobilisation  of  the  half 
of  that  muscle  that  serves  the  affected  side  of  the  chest; 
but  on  the  unaffected  side  the  diaphragm  shows  a  range 
of  movement  that  is  exaggerated  to  compensate  for  this 
partial  paralysis,  rising  and  falling,  perhaps,  an  inch 
above  and  below  its  mean  position  as  the  patient  breathes 
out  and  in.  In  pleurisy  with  effusion,  described  on 
p.  84,  the  screen-examination  shows  a  diffuse  blurring 
or  opacity  on  the  affected  side  of  the  chest,  structureless 
and  growing  more  and  more  dense  as  the  base  of  the  lung 
is  approached;  the  upper  surface  of  the  diaphragm, 
normally  visible  as  a  dense  and  rounded  shadow,  becomes 
indistinguishable,  and  the  heart  can  be  seen  to  be  pushed 
over  bodily  towards  the  unaffected  side  of  the  chest. 
And  in  pneumothorax,  described  on  p.  84,  the  condi- 
tion in  which  air  takes  the  place  of  the  lung  in  the  pleural 
cavity,  the  extreme  translucency  of  the  affected  side  of 
the  chest  is  very  striking;  the  affected  lung  collapses  to 
an  irregular  opaque  mass,  about  as  large  as  a  clenched 
fist,  and  with  the  heart  is  pushed  over  far  towards  the 
sound  side  of  the  chest. 

Many  references  have  been  made  on  the  earlier  pages 
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of  this  book  to  tuberculosis  of  the  lymphatic  glands  at 
the  roots  of  the  lungs.  This  is  a  condition  that  can  be 
diagnosed  only  by  employment  of  the  Rontgcn  rays, 
practically  speaking,  because  the  enlarged  glands  are  so 
deeply  placed  within  the  chest  as  to  be  beyond  the  reach 
of  the  more  ordinary  methods  of  physical  examination. 
It  is  very  common,  being  present  to  a  slight  extent  in  the 
large  majority  of  adults.  It  shows  itself  by  an  increase 
in  the  density  and  extent  of  the  A;-ray  shadow  thrown 
on  the  screen  or  projected  in  the  skiagram  by  the  most 
centrally  placed  part  of  the  lung.  The  heart  overlies 
this  part  and  obscures  its  ;t-ray  picture  very  consider- 
ably. Tuberculosis  here  shows  itself  by  abnormally 
large  and  numerous  splotches  and  streaks  of  opacity 
passing  out  into  the  adjoining  lung-tissue.  The  splotches 
are  likely  to  be  shadows  of  diseased  lymphatic  glands; 
if,  as  a  result  of  tuberculosis  of  many  years'  standing, 
these  glands  become  calcified  (see  p.  31),  as  very  often 
happens,  they  cast  rounded  shadows  as  dense  as  those  of 
bones. 

A  word  of  warning  is  necessary  as  to  the  interpreta- 
tion of  these  jt-ray  pictures  of  the  lungs.  It  is  sometimes 
assumed  that  any  abnormal  mottling  about  the  apices 
is  evidence  of  tuberculosis,  and  that  any  opaque  masses 
or  streaks  about  the  pulmonary  roots  must  equally  be 
the  result  of  infection  with  tubercle  bacilli.  Nothing 
could  be  further  from  the  truth.  No  such  exact  dia- 
gnosis can  be  legitimately  made  on  the  strength  of  .^-ray 
examinations  alone.  Abnormal  mottling  or  opacity  of 
one  apex  may  be  left  behind  by  an  attack  of  pneumonia. 
For  example,  both  apices  may,  and  often  do,  look  ab- 
normally mottled  and  streaky  in  patients  with  chronic 
non-tuberculous  bronchitis;  enlarged  lymphatic  glands, 
with  radiating  streaks  or  wisps  of  opacity  at  the  roots 
of  the  lungs,  are  habitually  seen  in  apparently  healthy 
children  or  adults  who  have  lived  in  dusty  towns  or 
followed  dusty  trades,  as  well  as  in  the  victims  of  chronic 
bronchitis.     In  all  these  cases  the  A;-ray  appearances 
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may  be  identical  with  those  seen  in  tuberculosis  of  the 
lungs  or  glands,  yet  infection  with  tubercle  bacilH  may 
be  absent.  Hence  care  must  be  taken  not  to  demand 
from  jt-ray  examinations  information  they  cannot  give. 
When  the  lung  is  diseased,  they  can  demonstrate  the  ex- 
tent of  the  lesions  to  perfection.  The  nature  of  the  in- 
fection producing  these  lesions,  whether  it  be  tuber- 
culous or  no,  they  cannot  determine,  and  the  question 
must  be  settled  by  quite  other  methods  of  diagnosis. 
And  similarly  in  the  case  of  a  pulmonary  lesion  that  is 
known  to  be  tuberculous,  a  skiagram  cannot  fairly  be 
used  to  decide  whether  the  disease  is  active  or  quiescent ; 
this  must  be  settled  on  clinical  grounds. 

The  a:- ray  appearances  in  tuberculosis  of  the  bones 
and  joints  have  been  sufficiently  described  in  Chap- 
ter VIII. ,  and  will  not  be  recapitulated  here.  Caution 
must  be  exercised,  once  again,  in  the  interpretation  of 
jt-ray  pictures  of  bones.  The  course  and  clinical  features 
of  the  disease  are  more  important  than  skiagrams  when 
tuberculosis  has  to  be  diagnosed  from  other  chronic 
inflammatory  affections  of  the  bones  and  joints. 

There  are  a  few  more  special  methods  of  diagnosis 
Other  in  tuberculosis  that  have  been  tried  or  are 
Methods  of  on  trial,  and  are  worth  mentioning.  First 
Diagnosis,  jg  ^j^g  albumin  reaction  in  the  sputum. 

Albumin   is    a    nitrogenous    substance    that    can    be 

recognised   with   certainty   by   simple    chemical   tests. 

jjjg         In  1908  two  French  observers  stated  that 

Albumin    the   occurrence   of  albumin  in   the  sputum 

Reaction.  ^ya,s  diagnostic  of  tuberculosis  of  the  lungs, 
and  useful  for  diagnosis  in  the  very  earliest  stages  of  the 
disease.  It  is  a  thousand  pities  that  this  simple  naked- 
eye  method  of  examining  the  sputum  has  not  stood  the 
test  of  time,  for  it  would  have  dispensed  with  the  use 
of  the  microscope  and  aniline  dyes  for  staining,  and 
substituted  for  them  a  few  test-tubes,  filter-papers,  and 
chemical  reagents.  The  amount  of  albumin  in  the 
sputum  is  small — one  or  two  parts  in  a  thousand.     Ex- 
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perience  has  shown  that  it  is  not  constantly  present  in 
the  expectoration  of  tuberculous  patients,  while  it  is 
sometimes  to  be  found  in  that  of  patients  with  other 
diseases  of  the  lungs — such  as  pneumonia,  pleurisy, 
bronchiectasis,  passive  congestion,  and  the  like.  Still, 
the  albumin  reaction  is  not  without  value.  If  it  is 
negative  in  a  doubtful  case,  the  disease  is  most  probably 
not  tuberculosis.  In  most  of  the  very  early  cases  of 
phthisis,  on  the  other  hand,  there  is  no  sputum  to  be 
examined,  so  that  the  method  cannot  be  applied. 

The  blood,  as  everybody  knows,  contains  cells  or 
corpuscles  of  two  main  varieties,  red  and  white.  The 
white  cells,  also  called  leucocytes,  when 
Lymphocytic  stained  with  anihne  dyes  and  observed  under 
Exu^tes.  the  microscope,  can  be  further  divided  up 
into  half  a  dozen  different  varieties,  accord- 
ing to  their  shapes  and  staining  reactions.  Those  of  the 
commonest  kind,  constituting  about  two-thirds  of  the 
whole  number  of  leucocytes,  have  inside  them  darkly 
staining  masses  of  nuclei  of  varying  size  and  shape,  and 
so  have  been  called  "  polymorphonuclear  leucocytes," 
or  "  polymorphs  "  for  short.  Next  to  the  polymorphs 
in  point  of  number  come  the  lymphocytes,  cells  of  a 
rather  smaller  sort,  round,  and  mainly  composed  of  a 
central  nucleus  that  stains  deeply  with  certain  aniline 
dyes. 

Now,  there  seems  to  be  an  affinity  between  lympho- 
cytes and  any  infection  with  tubercle  bacilli.  For  in- 
stance, the  sputum  of  patients  with  bronchitis  habitually 
contains  many  leucocytes,  usually  mainly  polymorphs; 
but  if  the  bronchitis  is  tuberculous,  most  of  the  leucocytes 
will  be  lymphocytes,  and  polymorphs  will  be  in  a 
minority.  Again,  when  a  patient  has  tuberculous 
meningitis,  his  cerebrospinal  fluid  becomes  loaded  with 
lymphocytes;  but  if  the  meningitis  is  due  to  any  other 
variety  of  microbe,  the  cells  are  polymorphs.  The  same 
is  true  of  the  fluid  composing  pleural  effusions,  and 
due  to  infection  of  the  pleura  with  bacteria  of  one  kind 
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or  another.  If  the  pleurisy  is  tuberculous,  many 
lymphocytes  and  few  polymorphs  will  be  found  in  the 
pleural  effusion;  if  it  is  caused  by  any  other  variety  of 
microbe,  and  is  not  tuberculous,  comparatively  few 
lymphocytes  will  be  seen  when  the  fluid  is  centrifuged 
and  its  sediment  examined  under  the  microscope.  From 
the  practical  point  of  view,  this  association  of  tubercu- 
losis with  an  excess  of  lymphocytes  is  often  of  service  in 
diagnosis,  and  rarely  misleads. 

One  of  the  methods  by  which  tubercle  bacilli  are  got 
rid  of,  after  gaining  an  entry  into  the  human  bod}^  is 
by  absorption  into  the  leucocytes  of  the 
The  Opsonic  ^^Jood.  The  leucocytes  here  act  as  scaven- 
gers, and  complete  the  good  work  by  killing 
and  digesting  the  microbes  they  have  englobed  or 
absorbed;  the  whole  process  was  called  "  phagocytosis  " 
by  the  Russian  savant  Metchnikoff.  Wright,  in  Eng- 
land, elaborated  a  method  whereby  the  avidity  with 
which  a  patient's  leucocytes  attacked  bacilli  could  be 
estimated  experimentally,  and  this,  expressed  numer- 
ically, is  the  "  opsonic  index."  The  method  is  complex, 
and  demands  great  skill  for  its  employment ;  onl}'  in  the 
hands  of  a  few  experts  does  it  give  trustworthy  results. 
If  a  patient  is  free  from  tuberculosis,  his  opsonic  index 
for  tubercle  bacilli  is  fairly  constant  in  value.  But  it 
varies  widely  in  value  at  different  times  of  day,  and 
according  as  the  patient  is  or  has  been  at  rest  or  at 
work,  if  he  is  suffering  from  active  tuberculosis  in  any 
form.  Practically  speaking,  this  method  of  diagnosis 
is  but  little  employed,  because  its  technique  is  so  com- 
plex.    By  many  it  has  been  tried  and  found  wanting. 


CHAPTER  XI 

PROGNOSIS 

1-Iistorical— Statistical— In  phthisis— Influence  of  age,  sex, 
heredity,  general  health,  social  conditions,  character,  type 
of  disease — The  temperature,  weight,  pulse-rate,  sputum- 
Prognosis  in  other  forms  of  tuberculosis. 

To  pronounce  a  general  prognosis  for  tuberculosis  of 
any  part  of  the  body  is  not  difficult.  It  is  made  on  the 
strength  of  the  statistical  tables  compiled  from  the 
records  of  as  many  hundreds  or  thousands  of  cases  as 
are  available  for  the  purpose.  The  Norwegian  figures, 
for  example,  quoted  on  p.  88,  show  that  in  the  indus- 
trial and  professional  classes,  phthisis  lasts  for  between 
three  and  four  years,  on  the  average,  after  the  disease 
has  first  declared  itself;  while  a  sixth  of  the  patients  are 
aUve  ten  years  later.  Generalities,  however,  are  not 
what  phthisical  patients  want.  Each  wishes  to  know 
what  the  prognosis  is  in  his  own  particular  case,  and 
how  good  his  chances  of  recovery  or  recuperation  may 
be.  The  greater  part  of  this  chapter  will  therefore  be 
given  to  a  consideration  of  the  factors  that  may  be 
considered  favourable  or  adverse  in  tuberculosis  of  the 
lungs,  so  far  as  they  affect  the  patient's  prospects  of 
recovery. 

The  prognosis  has  been  very  differently  assessed  at 
different  periods.  Thus  Morton,  writing  at  the  end  of 
the  seventeenth  century,  was  of  the  opinion  that  many 
tuberculous  infections  ended  in  recovery,  and  believed 
the  outlook  to  be  by  no  means  hopeless.  Early  in  the 
nineteenth  century,   however,   the   point   of  view   had 

134 


PROGNOSIS  135 

changed.  Thomas  Young,  the  celebrated  philosopher 
and  Egyptologist,  writing  in  1815,  expressed  the 
gloomiest  views:  "  But  in  consumption  ...  it  is  prob- 
able that  without  assistance  not  one  case  in  a  thousand 
of  the  disease  would  recover;  and  with  the  utmost 
power  of  art,  perhaps  not  more  than  one  in  a  hundred 
will  be  found  curable."  The  present  view  is  that  the 
great  majority  of  those  who  become  infected  with 
tubercle  bacilli  recover. 

Taking  a  wide  view  of  the  matter,  the  prognosis  in 
tuberculosis  of  the  lungs  is  undoubtedly  good,  because 
the  large  majority  of  the  patients  recover 
General     without  even  knowing  that  they  have  been 
^7fom^^^    infected  with  tubercle  bacilH.     It  is  only  in 
statistics,    the  minority  of  the  patients — in  8  or  10  per 
cent.,  perhaps — that  the  disease  ever  pro- 
gresses far  enough  to  be  diagnosed.     This  rather  para- 
doxical statement  is  based  on  the  facts  learned  in  the 
post-mortem  room,   and  is  further  supported  by  the 
inferences  drawn  from  the  wide  application  of  tubercuHn 
tests  for  diagnostic  purposes.     Experience  in  the  post- 
mortem room  shows  that  almost  every  grown  person  has 
somewhere  in  his  body  the  scars  or  other  evidences  of 
latent  or  healed  tuberculous  lesions,  and  that  similar 
lesions  are  common  in  adolescents,  and  not  rare  in  any 
except  very  young    children.     By  the    time  they  have 
reached  the  age  of  three  or  four  years,  more  than  half 
the  children  living  in  towns  have  become  infected  with 
tubercle  bacilh.     Only  a  few  per  cent,   have  escaped 
infection  by  the  time  they  are  fifteen  years  old.     Very 
similar  evidence  is  furnished  by  the  application  of  von 
Pirquet's  cutaneous  tuberculin  test,   which  is  an  ex- 
tremely delicate  method  of  determining  the  presence  of 
tuberculosis  anywhere  in  the  body.     It  gives  a  positive 
result — evidence,  that  is  to  say,  of  a  tuberculous  lesion 
somewhere  within  the  body — in  the  large  majority  of 
ordinary  or  apparently  healthy  people.     The  conclusion 
to  be  drawn  from  these  two  lines  of  evidence  is  that 
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almost  everybody  past  the  age  of  childhood  has,  or 
has  had,  tuberculosis.  But  as  the  whole  tuberculosis 
death-rate  is  only  about  ii  per  cent,  in  this  country, 
and  the  phthisis  death-rate  7  or  8  per  cent.,  it  follows 
that  the  great  majority  of  the  patients  recover.  And 
clinical  experience  shows  that  the  tuberculosis  in  these 
cases  is  of  so  slight  a  character,  and  so  rarely  causes  any 
signs  or  symptoms  of  its  presence,  that  it  is  practically 
never  diagnosed.  The  patient,  almost  always  a  child, 
has  tuberculosis  and  recovers  from  it,  without  being 
apparently  any  the  worse  for  the  attack;  the  disease  is 
latent  throughout  its  course.  In  fact,  as  has  been  said 
on  another  page,  tuberculosis  is  almost  as  much  a 
children's  disease  as  measles. 

There  are  many  factors  that  make  for  a  good  pro- 
gnosis here,  and  many  that  make  for  a  bad  prognosis. 
It  is  best  to  discuss  them  separately  and  in 

^nf!!,??  "*  order.     Emphasis  must  be  laid  on  the  fact 
Pntnisis.       ,  ,  ^  .      1    ,        .  ,  .       , 

that  the  prognostic  deductions  drawn  m  the 
following  paragraphs  are  merely  generalizations  from 
the  results  of  experience,  and  therefore  fallible.  They 
must  not  be  insisted  on  too  rigidly  in  any  given  case, 
being  liable  to  modification  by  additional  factors  that 
may  be  present  in  particular  instances,  factors  that 
may  not  be  appreciable  at  the  time.  This,  of  course,  is 
a  weakness  inherent  in  dogmatic  statements  about  the 
future  course  of  any  medical  ailment.  In  so  variable 
and  chronic  a  disease  as  phthisis  such  statements  should 
be  made  with  the  greatest  circumspection,  however 
urgently  they  may  be  demanded. 

In  infants  and  young  children  definite  tuberculosis 
of  the  lungs,  fortunately  a  rare  complaint,  usually  runs  a 
rapid  course  and  ends  fatally.  From  the  age 
of  five  or  six  onwards,  however,  the  outlook 
improves,  and  arrest  or  cure  becomes  increasingly  fre- 
quent as  the  age  increases.  The  prognosis  is  best,  so  far 
as  age  is  concerned,  between  the  ages  of  twenty  and 
sixty,    although    statistical    tables    show    the    highest 
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mortality  from  the  disease  between  these  ages.  Before 
the  age  of  twenty  the  body  is  growing  rapidly,  and 
perhaps  for  that  reason  has  less  force  at  its  command 
to  resist  the  progress  of  the  disease.  After  the  age  of 
fifty  or  sixty  the  influence  of  old  age  makes  itself  felt, 
the  resisting  and  recuperative  powers  of  the  tissues  grow 
less,  and  with  them  the  prospects  of  recovery  from 
tuberculosis,  which  often  runs  a  rapid  course  in  the 
aged. 

Sex  makes  no  difference  to  the  prognosis  of  phthisis, 

once  it  has  declared  itself.     Males  and  females  die  in 

about   equal  proportions.     It   is  true   that 

'.  *  relatively  fewer  women  than  men  die  of  the 
disease,  but  that  is  because  fewer  women  acquire  it. 

It  is  a  little  difficult  to  be  sure  what  effects  heredity 
actually  has  upon  the  prognosis  of  consumption.  A 
few  decades  ago  it  was  generally  believed 
Hereditary  ^j-^g^^  ^^^  inherited  taint,  a  family  tendency 
tion.  to  phthisis,  was  the  least  promising  feature 
any  case  of  the  disease  could  show.  But 
that  was  before  the  tubercle  bacillus  had  been  discovered, 
and  at  the  present  time  it  is  generally  held  that  heredi- 
tary predisposition  is  of  far  less  importance  than  the 
extent  of  infection  in  any  given  patient.  Even  the  view 
that  an  inherited  tendency  to  consumption  is  a  bad 
thing  for  the  phthisical  patient  has  been  attacked.  In 
fact,  the  experience  of  several  of  those  who  have  had 
special  opportunities  for  observation  has  shown  that 
patients  with  the  hereditary  taint  live  longer  than  those 
without  it;  and  Turban,  the  expert  of  Davos  Platz, 
found  that  patients  with  both  parents  tuberculous  lived 
longer  than  those  with  only  one  tuberculous  parent. 
Perhaps  this  statistical  paradox  is  to  be  explained  by 
the  assumption  that  with  the  inherited  taint,  or  in- 
creased tendency  to  consumption,  is  transmitted  an  in- 
creased power  of  resistance  to  the  disease.  Be  this  as 
it  may,  enough  has  been  said  to  indicate  the  difficulty 
that  may  be  met  with  in  guessing  the  influence  of  a 
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hypothetical  hereditary  predisposition  to  phthisis 
upon  the  prognosis  of  the  disease  in  any  particular 
instance. 

Diseases  and  habits  that  lower  the  general  health  and 

strength  of  the  patient  are  all  unfavourable  elements 

in  the  prognosis,  and  lessen  the  chances  of 

HeaUh'     recovery.     A     feeble     appetite     and     weak 

stomach,  for  example,  are  often  insuperable 

obstacles  to  the  feeding  up  that  is  essential  for  the  cure 

of   consumption.     Chronic   diseases   of   the   heart    and 

kidneys,  and  other  diseases  of  the  lungs,  such  as  chronic 

bronchitis,  all  lessen  the  patient's  resisting  power,  and 

make  him  an  easier  prey  to  consumption.     Overwork  of 

the  body  or  mind,   excessive  indulgence  in  alcoholic 

drinks,  the  strain  and  tax  upon  the  system  caused  by 

childbirth  in  women — these  and  many  other  conditions 

that  cause  a  temporary  or  permanent  lowering  of  the 

general  state  of  health  make  the  prognosis  worse.     On 

the  other  hand,  all  circumstances  tending  to  improve 

the  general  health  improve  the  prognosis,  as  is  detailed 

in  Chapter  XII.     Previous  good  health  and  a  tendency 

to  rapid  and  complete  recovery  from  other  diseases  are 

also  favourable. 

From  what  has  been  said  already,  it  is  obvious  that 
the  patient's  conditions  of  life  must  exert  an  enormous 
influence  upon  his  chance  of  recovery.   Other 
ConSns.  tl""gs    being    equal,    the    rich    have    nuich 
better   chances    than    the    poor.     The    rich 
man  can  afford  the  best  advice,  the  best  form  of  treat- 
ment, and  can  give  up  as  many  months  or  years  to  the 
recovery  of  his  health  as  may  be  necessary.     The  poor 
man  can  afford  none  of  these  things,  and  least  of  all 
the  long  period  of  idleness.     The  necessity  of  supporting 
himself  or  his  dependents — one  sees  it  every  day — is 
likely  to  keep  him  at  work  until  the  initial  stages  of  his 
disease  are  long  past,  and  to  bring  him  back  to  work 
again  long  before   his  cure  is  complete.     These   facts 
explain  why  it  is  that  the  duration  of  phthisis  in  private 
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patients — a  matter  of  seven  or  eight  years — is  more 
than  twice  as  long  as  it  is  in  patients  of  the  hospital 
class. 

This    influences    the    prognosis    very    considerably. 
Some  patients  there  are  who  cannot  believe  they  are 
ill,    under-estimate    the    severity    of    their 
disease,  exert  and  expose  themselves  as  if 
they  were  well,  and  cannot  be  induced  to  follow  out  the 
steady  routine  of  treatment  in  detail.     Such  patients 
rarely  do  well.     Lack  of  self-control  and  an  excitable 
temperament  are  apt  to  render  the  quiet  and  regular 
mode  of  life  demanded  by  sanatorium  or  home  treatment 
intolerably  tedious.     A  patient  under  treatment  wrote: 
"  I  see  so  few  of  my  friends  down  here  that  I  simply  had 
to  go  to  a  dance."     The  dance  brought  on  haemoptysis, 
and  a  severe  set-back  in  the  course  of  the   disease. 
For  this  the   patient   blamed   the   dance   mainly,   the 
medical  man  who  had  forbidden  her  to  go  partly,  her 
own  indiscretion  in  going  not  at  all.     Methodical  habits 
of  life  and  a  cheerful  or  optimistic  habit  of  mind  are  of 
the  greatest  practical  assistance  to  the  patient  who  sets 
out  to  get  the  better  of  an  attack  of  tuberculosis  of  the 
lungs,  and  are  favourable  features  when  the  prognosis 
is    considered.     It    is    of    prime    importance    that    the 
patient   should   realise  that  his  position  is  serious,  and 
that  he  must  devote  his  whole  attention  to  getting  well 
so  long  as  his  disease  is  active.     These  are  things  that 
the   unintelligent,   the    flighty,   the   self-indulgent,   the 
obstinate,  find  it  very  hard  to  do. 

The  preceding  half-dozen  paragraphs  have  dealt  with 
the  most  important  of  the  general  considerations  that 
must  be  taken  into  account  in  giving  the 
'^'^^f^h'^^"^  prognosis  in  any  particular  case  of  phthisis. 
Disease.     Deductions  that  are  even  more  valuable  here 
can  be   drawn  from  the  local  signs  or  sym- 
ptoms of  the  disease  in  the  lungs  themselves,  and  the 
general  course  it   pursues.     The    chief    points   of    pro- 
gnostic significance  are  as  follows. 


T40  TUBERCULOSIS 

The  prognosis  is  generally  best  when  the  onset  of 
the  disease  is  gradual  and  insidious,  so  that  the  patient 
can  hardly  say  when  it  was  that  he  first 
began  to  lose  health.  This  is  in  accordance 
with  the  fact,  already  mentioned  several  times,  that 
most  people  have  had  tuberculosis  of  the  lungs  and 
have  recovered  from  it  without  ever  being  aware  that 
they  were  ill.  An  insidious  onset  suggests  that  the 
infection  is  slight  and  its  progress  slow,  both  of  them 
factors  making  for  recovery  if  thorough  treatment  is 
undertaken  promptly.  A  sudden  and  perhaps  severe 
onset,  on  the  other  hand,  rapidly  making  the  patient 
ill  with  symptoms  suggesting  bronchitis,  pleurisy, 
pneumonia,  or  influenza,  is  often  associated  with  a 
severe  infection  with  a  large  number  of  tubercle  bacilli, 
and  with  a  more  rapid  extension  of  the  disease  in  the 
lungs.  In  such  cases  the  prognosis  is  worse,  for  the 
obvious  reason  that  the  pulmonary  tuberculosis  has 
advanced  further  before  its  treatment  is  undertaken. 
Indeed,  in  some  of  these  patients  the  outlook  may  be 
said  to  be  hopeless  from  the  first,  because  the  disease 
continues  to  spread  rapidly  in  the  lungs  in  spite  of  all 
known  methods  of  treatment,  and  runs  to  a  fatal  end 
in  the  course  of  a  few  months. 

When  allowance  has  been  made  for  the  general 
factors  that  influence  it,  tiie  duration  of  a  case  of 
phthisis  gives  a  measure  of  the  patient's 
powers  of  resistance  to  tuberculosis.  The 
longer  the  disease  has  lasted,  the  greater  this  resistance 
may  be  supposed  to  be — the  better,  therefore,  the 
chances  of  recovery,  other  things  being  equal. 

From  the  time   of   Hippocrates  onwards  physicians 
have  always  endeavoured  to  classify  their  patients  into 
types.     The  hope  was  that  once  the  patient 
'^o'^ease^^  had    been    thus   classified,    the    course    his 
disease  would  follow  could  be  foretold  with 
certainty,  because  it  would  be  the  typical  course.     Be- 
fore the  publication  of  Laennec's  great  work  on  ausculta- 
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tion,  which  revolutionised  the  method  of  examining 
phthisical  patients,  and  gave  physicians,  for  the  first 
time,  the  means  of  estimating  the  morbid  changes  in  the 
lungs  produced  by  the  disease,  these  patients  were 
classified  in  accordance  with  their  general  symptoms. 
The  types  of  phthisis  thus  recognised  were  correspond- 
ingly general  and  ill-defined  in  character,  and  often  of 
little  practical  service  for  the  purposes  of  prognosis. 
Laennec's  book  on  auscultation,  published  in  i8ig,  put 
into  the  hands  of  medical  practitioners  a  method  of 
ascertaining  the  extent  to  which  the  lungs  were  affected 
in  any  consumptive  patient,  and  enabled  them  to  form 
some  opinion  as  to  the  character  of  the  tuberculous 
processes,  and  their  tendency  to  advance  or  be  arrested. 
Nowadays  a  combination  of  these  two  methods  of 
classification  is  used,  with  results  that  are  much  more 
satisfactor}^  than  those  yielded  by  either  of  the  methods 
alone.  In  so  variable  a  disease  as  phthisis  the  number 
of  types  that  can  be  set  up  on  the  basis  of  the  physical 
signs  in  the  lungs  is  very  large,  so  large,  indeed,  as  to 
call  to  the  mind  the  French  paradox:  "  II  n'y  a  pas  des 
maladies,  il  y  a  des  malades."  Fortunately,  however, 
general  experience  has  shown  that  simplicity  is  best 
here.  For  practical  purposes  only  three  stages  in  the 
lung  disease  are  recognised  by  medical  men  generally 
all  the  world  over.  Cases  are  described  as  being  in 
Stage  I.  if  the  physical  signs  of  tuberculosis  are  slight, 
and  confined  to  a  small  part  of  one  lobe  in  one  or  both 
of  the  lungs.  In  Stage  II.  the  signs  are  more  extensive, 
affecting  the  half  or  the  whole  of  one  pulmonary  lobe. 
Patients  with  more  extensive  signs  than  this  are  said  to 
be  in  Stage  III.,  which  also  includes  all  cases  with  the 
formation  of  cavities  in  the  lungs. 

So  far  as  prognosis  is  concerned,  the  earlier  the  stage 
of  the  disease,  the  better  the  outlook.  With  modern 
methods  of  diagnosis,  not  a  few  cases  of  phthisis  are 
recognised  even  before  any  physical  signs  can  be  detected 
in  the  lungs,  and  the  prognosis  is  best  in  these  cases. 
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But  besides  the  stage  reached  by  the  disease,  the  in- 
tensity with  which  it  affects  the  patient  must  be  con- 
sidered. This  shows  itself  by  the  symptoms  of  which 
he  complains,  and  by  the  rapidity  with  which  the  signs 
of  tuberculosis  spread  in  the  lungs.  If  the  symptoms 
are  slight  and  there  is  little  interference  with  the  general 
health,  the  prognosis  is  good;  it  is  less  good  in  propor- 
tion as  the  patient  feels  ill  and  upset. 

As  regards  the  speed  with  which  the  disease  advances, 
a  matter  of  considerable  prognostic  importance,  cases 
of  phthisis  may  be  classified  into  four  groups  accord- 
ing as  their  course  is  acute,  subacute,  chronic,  or 
abortive.  In  the  acute  cases  the  intensity  with  which 
the  patient  is  attacked  is  great,  his  resistance  to  it  is 
small,  and  the  growth  of  tubercle  spreads  rapidly  in  the 
lungs.  The  patient  is  acutely  ill,  has  hectic  fever, 
wastes  rapidly,  and  does  not  respond  at  all  to  treatment. 
The  type  of  disease  is  the  "  florid  phthisis  "  of  the  older 
medical  writers,  the  "  galloping  consumption  "  of  the 
novelist,  and  the  prognosis  is  very  unfavourable.  In 
the  subacute  type  the  outlook  is  not  so  bad,  because  the 
disease  is  less  uncontrollable,  and  does  not  spread  so 
fast  and  far  in  the  lungs,  but  may  be  arrested  by  treat- 
ment. In  the  chronic  type,  which  is  the  commonest 
type  of  phthisis,  the  patient's  resisting  powers  more 
nearly  balance  the  intensity  with  which  he  is  attacked 
by  the  tubercle  bacilli  in  his  lungs.  The  prognosis  here 
is  much  better  than  it  is  in  the  preceding  types.  It 
depends  largely  upon  the  stage  to  which  the  disease  has 
advanced,  and  is  best  in  the  earlier  stages.  It  is  better, 
too,  if  the  disease  is  of  the  fibroid  type — that  is  to  say, 
if  the  lungs  react  to  the  presence  of  the  tubercle  bacilli 
by  the  local  production  of  fibrous  tissue  As  was 
pointed  out  in  Chapter  III.,  one  of  the  methods  of 
spontaneous  cure  in  phthisis  is  by  the  development  of 
dense  masses  of  fibrous  tissue,  which  may  envelop  tuber- 
culous portions  of  the  lungs  and  cut  them  of£  from  the 
rest  of  the  body,  condemning  the  tubercle  bacilli  they 
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contain  to  slow  starvation  and  death.  Clinical  evi- 
dence of  fibrosis  of  the  lungs  is,  therefore,  of  favourable 
prognostic  import. 

Lastly,  as  regards  the  abortive  type  of  phthisis,  the 
prognosis  is  good.  As  its  name  implies,  this  type  tends 
to  recovery;  the  disease  is  likely  to  come  to  nothing. 
The  physical  signs  are  scanty,  the  patient's  healtli  is 
little  upset,  it  is  probable  that  treatment  will  bring 
about  cure.  The  intensity  with  which  the  tubercle 
bacilli  attack  the  patient's  lungs  is  more  than  counter- 
balanced by  his  resisting  powers,  and  so  he  recovers. 

Study  of  a  patient's  temperature  chart  gives  most 
valuable  information  as  to  the  course  his  disease  is 
taking,  and  should  not  ever  be  omitted.  If  the  tem- 
perature rises  and  falls  within  the  normal  daily  limits — 
between  97-5°  and  gg°  F.,  that  is  to  say — it  is  not  likely 
that  the  disease  is  making  any  progress  in  a  phthisical 
patient.  Fever,  on  the  other  hand,  which  may  be 
defined  for  present  purposes  as  an  elevation  of  the 
temperature  above  99°  F.,  is  evidence  of  active  disease 
in  the  lungs,  and  the  higher  the  degree  of  fever  the 
more  severe  the  disease  probably  is.  In  the  severe  and 
acute  cases  of  phthisis  the  fever  is  high,  rising  to  perhaps 
102°  or  103°  F.,  and  never  falling  to  the  normal  tem- 
perature, 98-4°  F.  In  the  severe  chronic  cases,  con- 
trariwise, especially  when  the  tuberculous  infection  of 
the  lungs  is  complicated  by  infection  with  other  microbes 
as  well,  the  fever  is  of  the  hectic  type,  and  the  tempera- 
ture rises  high  in  the  afternoon  and  evening,  but  falls 
to  below  the  normal  in  the  early  morning  hours,  perhaps 
to  94°  or  96°  F.  High  fever,  whether  of  the  continuous 
or  the  hectic  type,  is  of  unfavourable  prognostic  sig- 
nificance, particularly  when  it  is  of  long  duration  and 
does  not  readily  subside  under  treatment.  Brief  attacks 
of  fever,  lasting  for  a  few  days,  perhaps,  are  not  uncom- 
mon in  chronic  phthisis,  and  are  brought  on  by  compara- 
tively trifling  causes,  that  would  leave  the  temperature 
of    a    normal    individual    unaffected — over-exertion,  a 
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headache,  emotional  stress,  an  attack  of  indigestion,  for 
example.  They  are  not  necessarily  proof  that  the 
pulmonary  tuberculosis  is  actually  advancing.  But 
they  help  in  the  formation  of  a  prognosis,  because  they 
are  evidence  of  the  instability  of  the  temperature  of  the 
patient's  body,  an  instability  which  is  due  to  the  presence 
of  an  unhealed  tuberculous  focus.  An  inverted  type 
of  fever  is  sometimes  seen  in  consumption;  in  this 
the  morning  temperature  is  high,  the  evening  tempera- 
ture low,  a  relation  just  the  opposite  to  that  met 
with  in  fever  of  the  ordinary  type.  It  is  commonly 
held  that  fever  of  the  inverted  type  is  an  unfavourable 
prognostic  sign  in  phthisis — and  so  it  often  is,  but  not 
always. 

A  raised  temperature,  then,  in  phthisis  is  habitually 
good  evidence  that  the  disease  is  active.  Are  there 
cases  of  active  disease  without  fever  ?  Undoubtedly 
there  are;  but  the  fact  gives  rise  to  no  confusion  in 
practice,  because  these  progressing  but  afebrile  cases 
always  exhibit  other  signs  of  serious  illness.  This 
absence  of  fever  is  evidence  of  the  feeble  resisting  power 
of  the  patients,  their  inability  to  react  to  the  infection, 
and  is  a  bad  prognostic  sign. 

A  temperature  that  is  constantly  or  frequently  below 
the  normal  (98  4°  F.)  is  sometimes  met  with  in  phthisis, 
and  is  not  in  itself  a  bad  sign.  If  the  patient  appears 
to  be  doing  well  in  other  respects,  such  a  subnormal 
temperature  is  of  good  prognostic  signi  cance. 

Phthisis,  or  consumption,  is  the  wasting  disease  par 
excellence,  as  its  name  imphes.  It  is  therefore  natural 
that  the  variations  in  the  patient's  weight 
The  Weight,  gj^^^j^  ^g  looked  Upon  as  giving  evidence  of 
the  progress  of  his  disease.  And  so  they  do.  It  is  a 
general  truth  that  increase  in  the  weight  is  a  good  sign 
in  phthisis,  loss  of  weight  a  bad  sign.  But  there  are 
numerous  exceptions  to  these  general  rules;  in  particular, 
the  circumstances  in  which  the  weight  is  gained  or  lost 
must   be   taken   into   account   here.     For  example,    a 
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steady  gain  in  weight  under  treatment  on  an  ordinary 
diet  is  of  better  prognostic  value  than  a  similar  gain 
made  rapidly  by  a  patient  who  is  suddenly  put  on  to 
treatment  by  over-feeding.  Loss  of  weight  may  be  a 
good  sign  when  an  over-ted  and  over-fattened  patient 
vjimder  treatment  is  advanced  to  taking  bodily  exercise. 
It  is  not  a  good  sign  if  a  thin  patient  cannot  be  induced 
to  put  on  weight  by  rest  and  good  feeding.  The  weight 
of  any  patient  stands  in  an  obvious  relation  to  his 
appetite  and  digestion.  The  possession  of  a  good 
appetite  and  good  powers  of  digestion  is  a  most  valuable 
asset  in  tuberculosis  of  the  lungs,  and  makes  strongly 
for  recovery. 

The  rate  of  the  patient's  pulse  gives  most  valuable 
prognostic  information  in  consumption,  standing,  per- 
haps, next  in  importance  to  observations  of 
Tho  Puls6  i    '  -T 

his  temperature  and  weight.     The  tendency 

is  for  the  pulse-rate  to  be  increased;  the  increase  is  due 
to  the  action  of  the  tuberculous  poisons,  absorbed  from 
the  lungs,  on  the  heart.     The  degree  to  which  the  heart's 
action  is  quickened  gives  some  measure  of  the  absorp- 
tion of  these  poisons,  and  so  of  the  intensity  of  the 
morbid  processes  going  on  in  the  lungs.     The  pulse-rate 
in  the  normal  healthy  adult  may  be  taken  as  70  beats 
per  minute,  with  variations    between  50  and  80.      In 
tuberculosis  it  is  augmented,  being  perhaps  90  in  a  mild 
case,  100  to  no  in  a  severe  case,  and  in  very  severe  or 
advanced  cases  standing  at   120,   150,  or  even  more, 
when  the  patient  is  at  rest.     A  constantly  rapid  pulse- 
rate  is  an  unfavourable  sign,  just  as  is  a  constantly  raised 
temperature.     The  prognosis  is  better  in  a  patient  with 
a  comparatively  slow  or  infrequent  pulse  and  high  tem- 
perature than  in  one  whose  pulse  is  rapid  or  frequent — 
say  100 — but  whose  temperature  is  not  raised  above 
the  normal.     Cases  with  advanced  physical  signs  in  the 
lungs,  but  a  normal  pulse-rate,  often  do  better  than 
those  who  have  few  signs  in  the  lungs,  but  rapid  pulse- 
rates.     It  should  be  noted  that  the  pulse-rate  is  very 
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easily  disturbed  by  excitement  or  emotion  in  phthisical 
people.  Hence  too  much  attention  should  not  be  paid 
to  the  fact  if,  as  is  often  the  case,  it  is  found  to  be  racing 
away  at  a  rate  of  120  or  140  during  a  visit  to  a  medical 
man.  In  the  same  way  the  excitement  of  taking  his 
own  pulse  may  momentarily  quicken  it  up  by  10  to  20 
beats  to  the  minute  in  a  nervous  or  apprehensive  patient, 
whether  he  is  phthisical  or  not. 

In  an  early  case  of  phthisis  there  is  often  no  sputum 
at  all;  in  an  advanced  case  many  ounces  may  be  ex- 
pectorated daily.  Diminution  in  the  quan- 
"^t^  ^f"  ^^^y  ^^^  patient  spits  up  is  habitually  a  good 
sign  in  phthisis,  an  increase  the  reverse. 
More  important  than  the  amount  of  the  sputum,  how- 
ever, is  its  composition,  and  particularly  the  extent  to 
which  it  contains  tubercle  bacilli  and  fragments  of  lung 
tissue — points  that  can  be  determined  only  by  micro- 
scopic examination.  The  presence  of  lung-tissue  in 
the  sputum  is  a  matter  not  as  often  attended  to  in  prac- 
tice as  it  should  be ;  it  is  infalhble  evidence  of  destruction 
of  the  lung  and  the  formation  of  a  cavity  in  it,  and 
proves  that  the  disease  is  advancing  and  has  reached 
Stage  III.  Naturally,  it  does  not  occur  in  the  earlier 
stages  of  phthisis. 

Variations  in  the  extent  to  which  tubercle  bacilli  can 
be  seen  in  stained  microscopical  specimens  of  the  sputum 
are  most  useful  in  tracing  the  progress  of  the  disease. 
The  bacilh  lessen  in  number  as  the  pulmonary  lesions 
heal  up,  and  disappear  entirely  from  the  expectoration 
— if,  indeed,  that  too  does  not  disappear — when  the 
tuberculosis  is  cured.  A  steady  diminution  in  the 
number  of  bacilh  seen  is  a  good  sign;  a  constantly  high 
number  is  an  unfavourable  omen.  The  shape  of  the 
individual  tubercle  bacilh  has  been  held  to  give  pro- 
gnostic information,  the  presence  of  the  so-called"  Much's 
granules  "  being  a  good  sign.  If  the  sputum  contains 
many  varieties  of  bacteria  in  addition  to  tubercle  bacilli 
and  the  patient  accordingly  has  a  well-marked  mixed 
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infection  of  the  lungs,  the  outlook  is  naturally  less 
favourable,  because  it  is  to  the  microbes  causing  these 
secondary  infections  that  most  of  the  destructive  pro- 
cesses that  lead  to  the  formation  of  cavities  in  the  lungs 
are  due. 

Hsemoptysis,  or  the  spitting  up  of  blood,  is  a  common 

accident  of  phthisis  that  is  always  very  alarming  to 

the  patient.     Considered  by  itself,  however, 

aemop  ys  .  ^^^  \vithout  reference  to  the  stage  reached 
by  the  pulmonary  disease,  it  is  by  no  means  necessarily  a 
sinister  incident.  The  prognosis  is  no  worse  after  a 
slight  or  moderate  haemoptysis  than  it  was  before.  A 
copious  haemoptysis,  on  the  other  hand,  is  a  more  serious 
matter.  The  blood  comes  from  a  broken  bloodvessel 
in  the  tuberculous  lung;  and  if  it  escapes  more  rapidly 
than  it  can  be  coughed  up,  there  is  great  danger  lest  it 
should  spread  and  carry  the  tuberculous  infection  with 
it  to  adjacent  healthy  parts  of  the  lung.  In  very 
severe  cases  haemoptysis  may  lead  rapidly  to  the  patient's 
death.  Unless  it  is  slight  in  amount,  the  frequent 
repetition  of  haemoptysis  is  an  unfavourable  sign.  But, 
when  all  is  said  and  done,  the  dangers  of  blood-spitting 
are  much  over-estimated  in  the  pubhc  mind.  This  fact 
is  not  without  its  advantage.  An  attack  of  haemoptysis 
is  universally  recognised  as  a  danger-signal  demanding 
immediate  medical  advice;  occurring  in  a  restive  patient 
under  treatment,  it  renders  him  more  docile. 

Several  of  the  complications  of  phthisis  have  an  im- 
portant bearing  on  the  prognosis  that  makes  them  worth 
.     .       special    mention    here.     Pneumothorax,  or 

omp  ica  1  ns.  ^.^^  escape  of  air  into  the  pleural  cavity,  de- 
scribed on  p.  84,  is  often  a  terminal  event  in  severe 
cases  that  have  advanced  far  on  the  downward  path. 
Its  occurrence  in  such  patients  is  a  very  serious  matter. 
But  in  sanatorium  patients — those,  that  is  to  say,  who 
are  in  fairly  good  general  health  and  have  disease  of  not 
too  progressive  or  extensive  a  type — the  spontaneous 
occurrence  of  a  pneumothorax  has  often  been  a  prelude 
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to  recovery,  and  is  not  necessarily  disastrous.  The  sub- 
ject is  mentioned  again  on  p.  170.  Tuberculous  laryn- 
gitis is  a  common  complication  of  phthisis,  and  fre- 
quently makes  the  prognosis  worse.  It  increases  the 
cough,  mainly  by  increasing  the  irritability  of  the  throat, 
and  is  often  a  painful  affection  in  itself.  Not  rarely, 
too,  it  renders  swallowing  painful,  and  prevents  the 
patient  from  taking  food  properly.  It  is,  therefore,  a 
harmful  complication  if  it  gives  rise  to  discomfort  in  any 
of  these  ways,  and  by  so  doing  lessens  the  chances  of 
recovery. 

Two  more  serious  complications  are  worthy  of  special 
mention — namely,  indigestion  and  diarrhoea.  The  latter 
is  usually  due  to  tuberculous  inflammation  and  ulcera- 
tion of  the  internal  surface  of  the  intestine.  The  im- 
portance of  these  complications  lies  in  the  fact  that 
they  strike  directly  at  the  patient's  general  nutrition. 
Universal  experience  has  shown  that  the  maintenance  of 
an  adequate  body-weight  and  state  of  nutrition  is  the 
first  requisite  for  the  cure  of  consumption.  If  a  patient 
cannot  take  enough  food  for  fear  of  indigestion,  or  if 
diarrhoea  prevents  him  from  absorbing  what  he  does 
take,  the  prognosis  is  so  much  the  worse. 

Enough  has  been  written  to  show  the  extreme  diffi- 
culty of  forming  an  adequate  and  rational  prognosis  in 
individual  cases  of  tuberculosis  of  the  lungs. 
mm  ry,  ^^  jyiany  variable  factors  have  to  be  con- 
sidered and  balanced  that  an  immense  amount  of  ex- 
perience is  required  before  their  relative  values  can  be 
appreciated.  And  then,  when  this  experience  has  been 
acquired,  its  judgment  may  be  rudely  set  aside  by  the 
occurrence  of  some  serious  complications  that  cannot 
be  foreseen — for  example,  generalised  tuberculosis,  severe 
haemoptysis,  or  pneumothorax — yet  entirely  alters  the 
outlook,  and  may  convert  a  previously  good  prognosis 
into  a  bad  one.  But  if  disappointments  such  as  this  are 
not  infrequent  in  phthisis,  it  must  never  be  forgotten  that 
recovery  sometimes  occurs  in  what  arc  apparently  the 
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most  desperate  cases.  Consumptive  patients  should 
never  be  despaired  of  until  they  are  dead.  Given  the 
best  chances  of  recovery,  they  may  develop  the  most 
marvellous  powers  of  recuperation,  even  though  their 
pulmonary  disease  is  far  advanced,  and  may  live  to 
enjoy  comparatively  good  health  for  years. 

In  other  forms  of  tuberculosis  the  prognosis  is  more 
easily  made  than  in  phthisis,  the  factors  that  have  to 
be  considered  being  much  less  complex.  In 
Prognosis  In  tuberculous  meningitis  the  outlook  is  un- 
°o?  Tubrrcu-  mitigatedly  bad,  for  not  one  case  in  a 
losis.  thousand  recovers.  In  lupus,  or  tubercu- 
losis of  the  skin,  on  the  other  hand,  treat- 
ment offers  an  almost  certain  cure  in  the  early  stages 
of  the  disease,  which  very  rarely  indeed  has  a  fatal 
issue;  the  prognosis  so  far  as  life  is  concerned  is  therefore 
very  good.  As  for  the  prognosis  of  any  individual  lupous 
lesion,  it  is  good  in  proportion  as  the  lesion  is  accessible 
to  thorough  treatment  and  the  patient  is  able  to  devote 
himself  to  the  cure  of  his  disease.  Disfigurement, 
though  it  may  be  slight,  is  inevitable. 

In  tuberculous  peritonitis  the  prospects  of  recovery 
are  good  if  the  disease  comes  under  treatment  in  an 
early  stage,  and  if  the  patient  enjoys  good  general  health 
apart  from  the  peritoneal  infection.  But  many  of  the 
patients,  who  are  for  the  most  part  children,  are  weakly 
and  debilitated  from  the  outset.  They  have  no  reserves 
of  strength  to  fall  back  on  and  Httle  recuperative  power, 
and  lack  the  means  of  putting  up  a  good  fight  against 
the  disease;  in  such  the  prognosis  is  unfavourable.  It 
is  equally  bad  in  the  cases  that  do  not  come  under  treat- 
ment until  the  tuberculosis  of  the  peritoneum  has  ad- 
vanced far,  and  has  produced  extensive  thickening  or 
matting  together  of  the  intestines  and  other  structures 
inside  the  abdomen. 

In  tuberculosis  of  the  bones,  joints,  and  lymphatic 
glands,  the  prognosis  is  determined  mainly  by  the  extent 
to  which  the  disease  has  progressed,  on  the  one  hand, 
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and  the  general  health  of  the  patient  on  the  other.  As 
is  the  case  with  almost  all  forms  of  tuberculous  infec- 
tion, the  early  adoption  of  a  thorough  line  of  treatment 
improves  the  prospects  of  recovery  enormously.  Left 
to  themselves,  these  tuberculous  lesions  tend  to  spread 
slowly,  and  to  involve  adjoining  tissues  or  parts  of  the 
body.  But  if  the  patient — again  usually  a  child — can 
be  hurried  off  to  the  seaside  and  made  to  devote  all  his 
time  to  getting  well,  with  such  local  treatment  of  the 
disease,  in  the  form  of  splints,  plaster  supports,  and  so 
forth,  as  the  surgeon  may  think  best,  a  cure  will  be 
obtained  in  a  surprisingly  large  number  of  cases  without 
having  recourse  to  operation.  And  even  in  advanced 
cases  surgical  operations  for  the  removal  of  the  whole 
diseased  area  are  sometimes  possible — a  tuberculous 
joint  may  be  excised,  for  example,  or  it  may  be  possible 
to  dissect  out  and  remove  a  mass  of  tuberculous  lym- 
phatic glands — with  the  result  that  the  prognosis  is 
immensely  improved.  The  patient  may  be  left  with  a 
stiff  joint  or  a  shortened  limb,  but  his  life  is  no  longer 
directly  threatened. 

In  tuberculosis  of  the  intestine,  kidney,  and  urinary 
tract  generally,  the  outlook  is  usually  gloomy,  because 
the  lesions  are  often  so  extensive  as  to  be  beyond  relief 
by  surgical  operations.  Medical  treatment  is  but  rarely 
likely  to  produce  a  cure.  But  there  are  brilliant  excep- 
tions here.  If  only  a  limited  part  of  the  intestine  is 
tuberculous,  or  if  only  one  of  the  kidneys  is  affected, 
surgical  cure  by  removal  of  the  diseased  part  is  possible, 
and  has,  indeed,  often  been  effected. 


CHAPTER  XII 

THE  GENERAL  TREATMENT  OF  TUBERCULOSIS 

Historical — ^General  method  s — Climate — Food — -Alcohol — Rest 
and  exercise — Inhalations — Injections — Drugs — Reminerali- 
sation — Artificial  pneumothorax. 

At  the  present  time  it  is  almost  universally  agreed  that 
there  are  three  essentials  for  the  general  treatment  of 
tuberculosis,  and  only  three: 

<    I.  A  free  supply  of  the  best  fresh  air. 
-  2.  Abundance  of  nourishing  food. 
3.  Graduated  rest,  or,  looking  at  it  from  the 
other  side,  graduated  exercise. 

These  form  the  foundation  upon  which  all  the  modern 
methods  of  treating  tuberculosis  are  based.  But,  good 
as  they  are  severally  and  together,  they  are  not  enough, 
and  during  the  last  thirty  years  an  immense  and  in- 
creasing amount  of  experimental  work  in  laboratories 
has  been  devoted  to  the  search  for  a  specific  cure  for 
the  disease.  The  hope  is  that  patient  research  will 
lead  to  the  discovery  of  some  immunising  substance,  no 
doubt  derived,  directly  or  indirectly,  from  tubercle 
bacilli  themselves,  that  will  prove  a  short-cut  to  the  cure 
of  tuberculosis.  This  has  not  yet  been  found.  At  the 
present  time  it  is  most  nearly  approached  by  tuberculin, 
as  will  be  explained  in  a  later  chapter;  meanwhile  the 
search  for  some  more  satisfactory  substance  for  pro- 
ducing immunity  to  tuberculosis  continues,  and  a  fourth 
"  essential  " — probably  the  most  important  of  them 
all — may  be  set  down  as  follows : 

--'  4.  Specific  immunisation  against  tuberculosis. 
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In  other  words,  a  specific  cure  or  cure  that  is  effective 
in  that  disease  only,  has  still  to  be  found  for  tuber- 
culosis. Arguing  by  analogy  from  other  diseases  due 
to  bacterial  infection,  there  is  good  reason  for  hoping 
that  it  will  ultimately  be  discovered. 

Before  going  farther,  it  is  worth  while  to  give  a  brief 
account  of  the  various  lines  of  treatment  in  tuberculosis 
that  have  met  with  approval  in  the  past. 
IS  onca  .  j^  .^  curious  to  reflect  that,  although  tuber- 
culosis must  have  been  receiving  treatment  at  the 
hands  of  the  practitioners  of  medicine  for  several 
thousands  of  years,  no  general  agreement  as  to  even  the 
main  lines  upon  which  it  should  be  designed  was  reached 
until  the  last  quarter  of  the  nineteenth  century.  So  far 
as  we  know,  the  treatment  given  through  all  the  earlier 
times  was  habitually  symptomatic;  to  do  more  than  try 
to  relieve  the  particular  symptoms  of  which  the  patient 
complained — cough,  pain,  fever,  and  the  like — ^was  but 
rarely  attempted.  Only  exceptionally  was  any  com- 
prehensive scheme  of  dealing  with  the  patient  indicated 
by  the  medical  writers.  Galen,  for  example,  recom- 
mended a  milk  chet  and  residence  in  a  dry  climate  for 
the  phthisical  patient ;  Celsus  advised  long  sea  voyages, 
and,  in  particular,  residence  in  the  dry  chmate  of  Egypt. 
For  the  rest,  their  treatment  was  purely  symptomatic. 

Even  at  the  end  of  the  seventeenth  century  the 
management  of  cases  of  phthisis  had  made  but  little 
progress.  A  learned  and  experienced  London  phy- 
sician, Richard  Morton,  writing  in  1689,  certainly  gives 
a  quantity  of  good  advice  here,  but  couples  it  with  a 
vast  amount  of  treatment  that  must  have  been  for  the 
most  part  worse  than  useless.  The  patient,  he  says,  is 
to  live  in  a  good  air,  or,  rather,  an  air  that  is  hot,  dry, 
and  thin,  and  to  avoid  an  air  that  is  foggy,  moist,  or 
smoky;  for  this  reason  he  had  often  advised  his  City 
patients  to  go  and  live  in  Highgate,  with  good  results. 
The  patient  is  to  take  moderate  exercise  every  day,  but 
not  violent  exercise;  above  all  things,  he  is  to  avoid 
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exposure  to  the  elements  that  would  bring  on  coughs 
and  chills.  Nothing  is  said  about  open  windows,  and 
it  is  clear  that  Morton's  idea  of  fresh-air  treatment  is 
limited  to  fresh  air  taken  out  of  doors  when  the  weather 
is  fine.  As  for  diet,  this  is  to  be  nutritious  and  easily 
digested  ;  shellfish  broth  he  particularly  recommends, 
and  one  of  his  recipes  begins:  "  Take  of  Craw-fish  an 
Hundred,  beat  them  to  pieces,  and  then  boyl  them  in 
two  Quarts  of  Spring-water,  add  .  .  .  Mace  .  .  .  Nutmeg 
.  .  .  and  half  a  pint  of  Malaga  Wine.  .  .  ."  So  far,  so  good ; 
but  Morton  lived  at  a  time  when  drugs  and  treatment 
were  given  with  an  over-free  hand — to  order  a  single 
medicine  was,  as  he  says,  the  sign  of  a  Quack — and  the 
phthisical  patient  was  constantly  interfered  with.  At 
the  outset  an  early  case  was  bled,  then  given  a  vomit, 
then  treated  to  an  opiate  and  diaphoretics;  further 
additional  treatment  was  required  by  any  symptoms  of 
which  he  might  complain.  Besides  this,  mixtures  de- 
signed to  act  as  foods  and  tonics  combined  were  to  be 
administered:  many  horrible  prescriptions  are  set  out. 
Beginning  with  three  gallons  of  new  cow's  milk,  handfuls 
of  various  herbs  are  added;  "  put  in  three  Pints  of  Wood- 
lice  bruised  with  the  Herbs  ";  distil.  In  another  pre- 
scription, again  with  a  basis  of  milk:  "  Take  of  Garden 
Snails,  washed  first  in  common  Water,  and  then  in  Small- 
beer,  half  a  Peck,  of  Earth- Worms  slit  and  washed  a 
Pint.  .  .  .  These  Liquors  must  be  drank  plentifully, 
and  that  even  for  ordinary  Drink.  ..."  These  and 
similar  prescriptions  perhaps  explain  to  some  extent 
the  failure  of  appetite  Morton  found  so  commonly  in 
phthisical  patients;  perhaps,  too,  they  explain  why 
drugs  to  cause  vomiting  were  not  often  found  requisite 
when  the  treatment  had  been  well  started. 

Another  celebrated  English  physician,  Thomas  Syden- 
ham, recommended  riding  as  a  trustworthy  cure  for 
phthisis,  "  if  the  Sick  be  careful  that  his  Sheets  be  well 
aired,  and  that  his  journeys  are  long  enough.  But  this 
must  be  noted,  That  those  that  are  past  the  Flower  of 
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their  Age,  must  use  this  Exercise  much  longer  than  those 
that  have  not  yet  arrived  to  it."  At  the  end  of  the 
eighteenth  century  riding  was  still  prescribed;  the 
English  man  of  science,  Thomas  Young  (1773-1829)  had 
tuberculosis  when  he  was  fifteen,  and  was  treated  by 
"  riding  daily,  even  when  the  weather  was  cold,"  as  he 
says,  and  by  a  light  diet.  Writing  in  1815,  he  recom- 
mends the  light  diet  for  consumptives  in  the  following 
terms:  "  With  respect  to  the  diet  of  the  consumptive, 
a  few  theorists  only  have  declaimed  in  favour  of  sup- 
porting the  diminished  strength  by  the  most  nutritious 
and  invigorating  foods,  such  as  animal  substances  in 
abundance,  with  rich  wines.  ...  I  was  myself  strictly 
confined  to  milk,  buttermilk,  eggs,  and  vegetables,  with 
a  little  very  weak  broth,  especially  fish  broth,  which 
was  little  more  than  water  in  disguise;  and  I  adhered 
very  rigidly  to  the  direction  for  two  years."  No  doubt 
he  was  half  starved;  yet  he  might  have  fared  worse,  for 
he  continues:  "  A  more  complete  system  of  absolute 
fasting,  and  living  for  weeks  on  cold  water  alone,  as  pro- 
posed by  Pouteau,  would  scarcely  be  adopted  by  the 
most  credulous  patient,  even  if  his  physician  should  be 
hardy  enough  to  propose  it.  ..."  Clearly,  Upton 
Sinclair  has  not  been  without  his  forerunners.  Young 
also  recommended  exercise  in  the  open  air,  though  not 
for  the  right  reason,  as  the  following  quotation  will 
show:  "Exercise  in  the  open  air,  especially  riding, 
sailing,  and  every  change  of  scene,  must  be  allowed  to 
be  highly  beneficial  as  prophylactics  .  .  .  and  even  to 
have  effected  many  apparent  cures  in  far-advanced 
cases."  He  had  no  thought  of  fresh  air  indoors,  recom- 
mending that  if  he  could  not  winter  abroad  in  a  warm 
climate,  "  it  will  be  highly  proper  to  keep  the  patient's 
rooms  constantly  heated,  by  means  of  a  stove,  to  a 
temperature  of  about  65°.  .  .  ." 

Every  line  of  treatment  has  its  day.  Thus,  the  idea 
that  an  equable  temperature  and  "  pure  "  air  would 
benefit  consumptives  led  to  the  use  of  the  Mammoth 
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Cave  of  Kentucky  as  a  winter  sanatorium  about  1843. 
Sixteen  phthisical  patients  were  sent  to  Uve  there.  We 
are  told  that  five  died,  and  the  others  were  injured  by  the 
darkness  and  damp  combined.  One  concludes  that  the 
troglodytic  hfe  is  bad  for  phthisis,  as,  indeed,  would  be 
expected  in  these  days  of  treatment  by  sunUght  and  high 
altitudes. 

The  rest  of  this  chapter  will  be  given  to  the  chief 
general  methods  in  use  for  the   treatment  of  tuber- 
culosis    Only  the  most  important  will  be  mentioned — 
namely,  fresh  air  and  climate,  food,  rest  and  exercise, 
inhalations,    and   drugs.       Nothing    in    the 
M^uT^d^^  f  '^^tui'^  ^^  3-  complete  list  can  be  attempted; 
Treatment,  the    "specifics"  and    "certain   cures"   for 
phthisis  that  have  been  advertised,  especially 
during  the  last  few  decades,  must  be  almost  as  numerous 
and  quite  as  useful  as  leaves  in  Vallombrosa. 

The    importance    of    fresh    air    for    all    tuberculous 
patients   can   hardly   be   overestimated.     It   tends   to 
improve  the  appetite  and  digestion,  to  calm 
the   nervous   system,    and   to   increase   the 
patient's  powers  of  combating  infections  of  all  sorts  in 
a  way  that  is  hitherto  unexplained.     By  day  the  patient 
should  be  out  of  doors  as  much  as  possible ;  by  night  he 
should  be  out  of  doors  in  a  tent  or  shelter,  or  indoors 
in  a  room  with  large  and  widely  opened  windows.     As 
a  rule  the  domestic  arrangements  are  least  upset  if  the 
patient  has  a  room  to  himself  ;  if  possible,  a  room  facing 
south.     It  must  be  remembered  that  fresh  air  can  be 
obtained    in  abundance  without  draughts  if    common 
sense  is  applied,  and  that  draughts  form  no  part  of  the 
open-air  treatment.     Except  in  the  summer,  thicker 
clothing  than  is  usual  should  be  worn,  and  extra  wraps 
should  be  at  hand  in  case  of  emergency.     People  who 
are  constantly  in  the  fresh  air  rapidly  become  acclima- 
tised to  it.     In  winter  the  room  should  be  warmed  by  a 
fire,  the  window  kept  always  open.    As  for  the  open  air, 
the  patient  will  often  be  resting  in  it  for  hours  at  a  time. 
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It  is  essential,  therefore,  that  he  should  have  some  sort 
of  shelter  from  rain  and  wind  while  he  is  out  in  it, 
whether  he  is  on  a  balcony,  as  is  often  convenient,  or 
in  a  back-yard  of  garden.  Much  can  be  done  at  Httle 
cost  by  the  use  of  tents  or  tarpaulin  roofs;  most  con- 
venient of  all  are  the  revolving  portable  shelters — there 
are  many  on  the  market — that  can  be  turned  so  as  to 
face  away  from  the  wind  and  rain,  and  can  be  set  so  as 
to  catch  the  sun  when  it  is  shining,  or  to  avoid  it  in  the 
dog-days. 

The  treatment  of  phthisis  by  residence  in  the  most 
suitable   cHmate   has   been   advised   again   and   again 

Climate  during  the  last  two  thousand  years.  But 
there  has  been  no  general  agreement  as  to 
where  the  most  suitable  climate  could  be  found.  In 
the  eighteenth  century  consumptives  were  sent  to 
Montpellier,  Pisa,  Rome,  Lisbon;  early  in  the  nineteenth 
to  Madeira  or  the  Riviera.  About  i860  all  this  was 
changed  by  the  discovery  that  phthisis  did  well  at  high 
altitudes  in  the  Peruvian  Andes,  or,  nearer  home,  in 
the  Alps.  At  the  same  time  the  importance  of  fresh 
air  was  recognised,  and  when  it  was  found  that  fresh 
air  could  be  obtained  abundantly  in  almost  any  climate, 
there  grew  up  a  tendency  to  depreciate  the  importance 
of  mere  climate  alone  in  the  treatment  of  consumption. 
At  the  present  time  its  value  is  probably  under- 
estimated. The  purely  practical  man  is  apt  to  say 
that  the  cure  should  be  undertaken  in  the  climate  in 
which  the  patient  will  afterwards  have  to  live,  and 
within  limits  this  view  is  not  unreasonable.  But  it 
should  not  be  pressed  too  far. 

The  fact  that  a  great  many  consumptive  patients  do 
well  in  the  pure  air  of  high  altitudes  in  Switzerland, 
South  Africa,  or  Colorado,  is  undeniable.  But  there 
are  certain  classes  of  patients  for  whom  such  treatment 
is  unsuitable.  Nervous  and  excitable  people  with 
rapid  pulses,  for  example,  find  living  at  high  altitudes 
too  stimulating;  they  sleep  ill,  become  irritable,  lose 
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appetite,  perhaps  suffer  from  the  coldness  of  the  air. 
Patients  with  disease  of  tlie  heart  or  kidneys  and  those 
with  rigid  chest  walls  (the  result  of  chronic  bronchitis 
and  emphysema)  rarely  become  satisfactorily  acclima- 
tised to  the  changed  conditions  of  life  at  high  altitudes, 
and  should  not  try  to  live  there.  The  young  are  more 
suitable  than  the  old,  speaking  generally,  and  early 
cases  do  better  than  those  with  extensive  disease  of  the 
lungs,  even  though  the  disease  may  be  chronic  or 
stationary. 

Patients  with  low  vitality  do  better  in  the  Riviera 
than  in  the  Swiss  health  resorts.  In  the  Riviera  fresh 
air  and  sun  can  be  obtained  in  abundance;  the  three 
things  patients  there  have  to  beware  of  are  cold  winds, 
dust,  and  sudden  changes  in  the  temperature.  Cases 
with  tuberculosis  of  the  larynx  often  do  well  in  the 
Riviera,  though  some  of  them  prove  to  require  a  less 
irritating  atmosphere.  It  has  often  been  pointed  out 
that  the  Riviera  is  now  the  main  pleasure-ground  of 
Europe  and  America,  and  that  the  accommodation  for 
invalids  there  leaves  much  to  be  desired. 

Phthisical  patients  with  bronchitis  or  emphysema 
find  the  climate  of  Egypt  advantageous,  and  so  do  those 
with  very  extensive  (but  stationary)  pulmonary  disease, 
or  disease  of  the  heart  or  kidneys. 

It  is  clear  that  the  climatic  treatment  of  consumption 
is  mainly  for  the  rich.  Only  in  rare  instances  can  it 
come  within  reach  of  the  poor.  Not  many  years  ago 
numerous  errors  of  judgment  were  made  when  poor  or 
working-class  patients  were  packed  off  to  the  high  alti- 
tudes of  Colorado,  the  Rockies,  South  Africa,  or  the  dry 
climate  of  Australia,  in  the  hope  that  they  would  be 
able  on  arrival  to  find  work  and  support  themselves 
while  getting  cured  of  their  phthisis.  Experience  showed 
that  they  rarely  found  either  work  or  cure,  while  the 
long  journey  alone  made  many  of  them  seriously  ill, 
as  is  recorded  in  Stevenson's  "  The  Amateur  Emigrant." 
Indeed,  long  sea  journeys  are  obviously  unsuited  for 
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any  except  cured  tuberculous  patients,  for  cabins  must 
often  be  airless,  and  due  medical  supervision  impractic- 
able, on  ship-board.  It  should  be  a  rule  that  no  phthisical 
person  should  be  sent  to  seek  health  abroad  before  he 
knows  exactly  how  he  is  going  to  live  and  what  ac- 
commodation there  will  be  for  him  when  he  gets  there. 

As  for  the  various  climates  available  in  Great  Britain 
and  their  influence  in  bringing  about  the  cure  of  tuber- 
culosis, not  much  need  be  said.  It  is  well  known  that 
children  with  tuberculosis  of  the  bones  and  joints  do 
well  on  the  East  Coast,  and  so  do  many  adults  with 
tuberculosis  who  can  stand  a  cold  and  bracing  atmo- 
sphere. The  west  and  south  coasts  are  warmer  and  less 
dry,  and  suit  many  who  find  a  bracing  climate  too  vig- 
orous or  too  exciting;  they  are  also  suitable  for  winter 
occupation  by  the  many  patients  who  dread  the  chilly 
British  winter.  It  must  be  remembered  that  there  are 
sanatoriums  in  most  parts  of  the  country,  and  that  good 
results  are  obtained  in  the  great  majority  of  them.  The 
conclusion  to  be  drawn  is  that  in  Great  Britain  climate 
is  of  secondary  importance  in  the  treatment  of  most 
cases  of  consumption,  while  fresh  air  is  of  the  utmost 
importance. 

Consumption,  as  its  name  implies,  is  characteristically 
a  disease  accompanied  by  wasting.     To  restore  the  body 

t  Diet  ^"^  ^^^  normal  weight  has  always  been  one  of 
the  main  objects  of  medical  treatment  here, 
and  it  is  universally  recognised  that  loss  of  weight  is 
a  bad  sign  in  consumption,  increase  of  weight  a  good 
sign,  within  wide  limits.  There  is  no  other  disease  in 
which  an  abundant  supply  of  nourishing  food  is  so 
essential  to  recovery.  The  patient's  prospects  of  cure 
are  good  in  proportion  as  he  can  be  kept  in  the  best 
state  of  general  nutrition,  neither  too  thin  nor  too  fat. 

Individualisation  in  diet  is  the  keynote  of  success. 
Each  patient  must  receive  the  food  he  likes  and  can  best 
digest;  it  is  not  possible  to  set  up  a  standard  diet  to 
which  all  must  conform.     This  was  attempted  two  or 
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three  decades  ago,  when  procrustean  methods  of  over- 
feeding and  forced  overfeeding  were  in  vogue.  The 
patient  who  had  failed  to  put  away  the  required  excess 
of  food  during  the  day  would  find  himself  confronted 
early  next  morning  with,  perhaps,  a  quarter  of  a  pound 
of  butter,  representing  the  calculated  deficiency  in  his 
consumption,  that  had  to  be  devoured  at  once  to  make 
up  the  previous  day's  defect.  Phthisical  patients 
often  suffer  from  loss  of  appetite  and  impaired  powers 
of  digestion,  and  it  is  now  fully  recognised  that  their 
enfeebled  appetites  and  digestions  must  be  humoured 
by  varied  dietaries,  not  forced  by  compulsory  diets  or 
articles  of  food.  Still,  there  are  certain  general  con- 
siderations about  food  and  feeding  that  may  be  briefly 
reviewed  at  this  point  with  advantage. 

All  foods  may  be  divided  up  into  three  great  classes, 
in  accordance  with  their  main  chemical  composition, 
^  as  follows: 

I.  Fats  ;   such  as  butter,   lard,   dripping, 
suet,  bacon,  cream,  olive-oil,  cod-liver  oil,  nuts. 

2.  Carbohydrates;  such  as  sugar,  all  starchy  and 
cereal  foods,  bread,  macaroni,  oatmeal,  fruit,  most  veget- 
ables. 

3.  Proteins,  or  nitrogenous  foods  ;  such  as  meat, 
oysters,  fish,  eggs,  gelatine,  cheese,  animal  foods  gener- 
ally, peas  and  beans. 

Now,  the  ultimate  fate  of  all  food  digested  and  ab- 
sorbed in  the  body  is  to  be  burnt  up,  to  undergo  a  pro- 
cess of  slow  combustion  in  the  various  bodily  tissues. 
For  this  reason  the  relative  food- values  of  different  diets 
are  most  conveniently  reckoned  and  compared  with 
one  another  in  terms  of  their  heat-values,  or  the  amounts 
of  heat  they  will  evolve  while  they  are  being  utilised  or 
burnt  up  in  the  body.  These  heat-values  are  expressed 
in  units,  called  "  calories."  One  calorie  is  the  amount 
of  heat  required  to  raise  i  kilogramme  (35J  ounces)  of 
water  through  1°  centigrade.  An  ounce  of  fat,  for  ex- 
ample, has  a  heat-value  of  about  255  calories;  its  com- 
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bustion,  whether  in  the  body  or  in  a  combustion  appa- 
ratus outside  it,  produces  enough  heat  to  raise  the  tem- 
perature of  255  kilogrammes  (5  hundredweight)  of  water 
1°  centigrade. 

It  is  essential  that  a  well-arranged  diet  should  contain 
representatives  of  each  of  the  above  three  classes  of 
foods  in  due  proportion,  although  the  widest  variations 
may  be  allowed  and  encouraged,  to  suit  individual 
tastes,  in  the  way  in  which  the  constituents  of  each  class 
are  chosen.  Prolonged  experience  has  shown  that  the 
following  are  the  average  daily  quantities  found  in 
ordinary  diets: 


Fats 

Carbohydrates 

Proteins 


Ounces. 


2-4 

12-16 

3-5 


Calories. 


510-1,020 
1,380-1,840 

345-575 


Average  3,000 


In  other  words,  an  ordinary  adult  requires  a  mixed 
diet    containing   fats,    carbohydrates,    and   proteins   in 
quantities  that  will  give  him  food  with  a  heat-value  of 
about  3,000  calories  a  day,  speaking  generally;  2,500 
may  sulhce  the  clerk  who  sits  all  day  in  an  office;  a 
navvy  may  need  5,000.     In  tuberculosis  a  rather  larger 
or  more  nourishing  diet  is  advisable,  with  a  daily  heat- 
value  of  3,500  or  4,000  calories.     This  is  because  the 
patients  have  to  be  fed  up,  on  the  one  hand,  and  on  the 
other  are  much  in  the  fresh  air,  and  therefore  tend  to 
lose  more  heat  (in  spite  of  thicker  clothing)  than  people 
indoors.    The   extra   nourishment   is  best   provided   in 
the    form    of    fat    or    carbohydrate.      The    phthisical 
patient's  diet  should  therefore  be  arranged  more  or  less 
as  follows: 
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Ounces. 

Calories. 

Fat           

Carbohydrate     . . 
Protein 

4-G 

16-20 

3-5 

1,020-1,530 

1,840-2,300 

345-575 

1 
Average  3,750 

These,  then,  are  the  academic  principles  by  which 
diets  are  to  be  sketched  out  in  consumption.  The 
details,  however,  admit  of  infinite  variation,  and  should 
be  arranged  to  suit  the  individual  tastes  of  each  patient. 
One  conclusion  that  may  be  safely  drawn  is  this — that 
no  single  food  is  a  sovereign  cure  for  tuberculosis,  as, 
for  example,  milk  has  often  been  held  to  be,  or,  more 
recently,  underdone  meat.  It  is  true  that  milk  is  the 
nearest  approach  to  a  single  and  self-sufficient  food  we 
have  ;  it  contains  about  3  J  per  cent,  of  fat,  4^  per  cent, 
of  carbohydrate  (milk-sugar),  and  3  per  cent,  of  protein. 
But  9  or  10  pints  of  milk  a  day  would  be  needed  to 
give  the  adult  phthisical  patient  food  of  sufficient  heat- 
value  to  keep  him  going — a  volume  of  fluid  that  but  few 
could  digest  or  endure  to  drink  for  long.  Still,  milk 
in  moderation — from  i  to  3  pints  a  day,  perhaps,  ac- 
cording to  the  patient's  taste — is  an  excellent  thing  in 
his  dietary;  or,  if  milk  is  disliked,  a  few  ounces  of  cream 
instead.  One  thing  in  favour  of  milk  is  the  fact  that  it 
contains  a  good  deal  of  fat.  Experience  shows  that  fat 
is  often  the  least  appreciated  of  all  the  foodstuffs  the 
consumptive  is  called  upon  to  take.  Yet,  weight  for 
weight,  it  is  the  most  valuable  and  concentrated  of  all  of 
them;  4  ounces  of  fat  have  the  same  calorie  value  as 
9  ounces  of  either  carbohydrate  or  protein. 

The  dietetic  value  of  the  carbohydrate  foods  lies 
chiefly  in  their  great  variety,  and  in  the  ease  with  which 
they  can  be  worked  up  into  appetising  dishes  of  all 
sorts.     But   rarely  is  there  any  difficulty  in   getting 
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phthisical  patients  to  take  their  due  allowance  of  sugary 
or  starchy  foods,  bread,  cereals,  fruits,  vegetables,  and 
so  forth. 

As  for  the  proteins,  typified  in  meat,  fish,  and  eggs, 
it  seems  certain  that  they  should  be  employed  gener- 
ously in  the  diet  of  consumptives.     There  is  no  doubt 
that  people  can  live  on  diets  containing  only  i|  ounces 
of  protein  a  day,  and  many  authorities  have  held  on 
a  priori  grounds  that  any  larger  quantities  are  harmful. 
Be  this  as  it   may,  sanatorium  experience  tends  uni- 
formly to  show  that  patients  do  best  on  diets  containing 
4  or  5   (rather  than  3  or  4)   ounces  of  protein  daily. 
Both  milk  and  eggs  are  admirable  forms  in  which  extra 
protein  may  be  worked  into  the  dietary  of  most  tuber- 
culous patients.      There  are  many  patent  proprietary 
foods   that    consist   largely   of   protein,    and   therefore 
might  be  expected  to  benefit  consumptives  as  highly 
as  is  claimed  in  the  flamboyant  advertisements  wherein 
they  are  commended  to  the  attention  of  the  public. 
But  they  are  none  of  them  fresh,  and  freshness,  though 
an  indefinite  quality,  is  yet  a  quahty  of  great  value; 
and  they  are  all  of  them   relatively  very  expensive; 
hence  they  should  not  be  used  as  a  routine.     As  for 
the  various  patent  extracts  of  meat — oxen  in  cups,  and 
the  like — their  food-value  is  practically  nil,  and  they 
should  not  be  given  as  foods  at  all;  but  they  are  often 
valuable  at  the  beginning  of  meals  as  stimulants  of  the 
appetite. 

Finally,  the  question  of  alcohol  must  be  touched 
upon.  Is  the  consumptive  to  be  given  alcohol  in  any 
form  or  not  ?  A  great  change  has  come  in 
Alcohol,  ^j^^  practice  of  the  medical  profession  during 
the  last  twenty  years  or  so,  and  nowadaj^s  alcoholic 
drinks  are  much  less  often  prescribed  in  chronic  diseases 
like  tuberculosis  than  they  were.  Alcohol  often  im- 
proves the  appetite  and  aids  a  weak  digestion,  and, 
taken  in  moderate  quantities  for  a  lifetime,  may  seem 
to  do  nothing  but  good.     It  is  also  a  food,  though  this 
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fact  is  denied  by  many  a  stanch  teetotaller.  On  the  other 
hand,  it  is  in  no  way  essential  to  the  cure  of  tuber- 
culosis; it  should  not  be  lightly  prescribed  for  patients 
who  are  not  accustomed  to  its  use,  and,  if  prescribed  at 
all,  should  be  given  as  a  medicine,  and  only  for  a  definite 
period  of  time.  The  patient  may  find  too  easy  comfort 
in  the  cup,  and  the  temptations  of  chronic  alcoliolism 
in  a  chronic  and  depressing  malady  like  tuberculosis 
should  not  be  underrated. 

In  all  acute  and  progressive  cases  of  phthisis  rest 
forms,  perhaps,  the  most  important  part  of  the  treat- 
ment, and  exercise  in  all  its  forms  is  to  be 

Exerche^  avoided.  In  chronic  cases  where  the  disease 
in  the  lungs  is  stationary,  the  amount  of  rest 
taken  should  be  diminished,  and  exercise  of  one  kind 
or  another — most  usually  walking — be  begun.  When 
the  patients  are  convalescent,  and  the  pulmonary 
lesions  are  on  their  way  to  cure,  the  exercise  may 
be  increased  until  it  is  work,  or  even  hard  work,  and 
the  hours  devoted  to  rest  may  be  still  further  re- 
duced, though  they  are  not  to  be  abolished.  When  the 
patient  is  apparently  cured,  the  care  with  which  he 
regulates  his  rest  and  exercise  should  still  be  main- 
tained. Anything  like  bodily  fatigue  must  be  avoided, 
as  far  as  possible,  and  treated  by  rest  when  it  docs 
occur. 

These  are  the  general  lines  on  which  rest  and  exercise 
are  apportioned  to  consumptives.  There  are  many 
factors  that  have  to  be  taken  into  consideration  wlien 
they  are  prescribed,  particularly  the  patient's  tempera- 
ture, pulse-rate,  weight,  and  his  subjective  sensations 
of  health  or  illness.  The  most  important  is  the  tem- 
perature. Any  patient  whose  temperature  reaches 
100°  F.  during  the  day  or  night  should  be  at  rest  in  bed, 
and  the  quieter  he  is  kept  the  better.  There  are  but 
few  exceptions  to  this  rule.  Further,  it  must  be  re- 
membered that  a  normal  temperature  (98-4°  F.),  or 
even  a  lower  temperature,  are  not  evidence  that  there 
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is  no  active  tuberculosis,  so  that  exercise  cannot  be 
prescribed  on  the  strength  of  a  normal  or  subnormal 
temperature  alone.  In  the  case  of  the  pulse-rate,  it 
may  be  said  that  a  rapid  pulse  is  an  indication  for  rest ; 
exercise  is  rarely  good  for  patients  with  a  pulse-rate 
over  go.  Rest  in  bed  is  the  best  way  of  bringing  a 
raised  temperature  down  to  the  normal,  and  it  is  also 
the  best  method  of  reducing  the  rate  at  which  the 
phthisical  patient's  heart  beats;  70  may  be  taken  as 
the  normal  pulse-rate  in  adults.  Study  of  the  patient's 
weight  will  give  some  general  indications  as  to  the 
amount  of  exercise  he  requires.  A  gradual  loss  of 
weight,  except  in  a  patient  who  is  too  stout,  suggests 
that  rest  and  careful  feeding  are  required,  and  that  the 
disease  is  not  stationary;  a  steady  increase  in  weight 
shows  that  the  patient  is  doing  well,  and  is  generally 
evidence  in  favour  of  increased  exercise  or  work.  The 
patient's  subjective  feelings  are  guides  of  great  value 
in  many  cases.  Lassitude,  headache,  breathlcssness  on 
slight  exertion,  and  also  cough  brought  on  by  exertion, 
are  indications  for  rest.  But  as  phthisis  is  a  very 
variable  disease,  there  are  exceptions  to  most  of  the 
rules  indicated  above.  With  some  nervous  and  excit- 
able patients  who  are  fretted  by  inactivity,  it  is  found 
that  carefully  prescribed  exercise  will  reduce  a  slightly 
raised  temperature  to  normal,  and  slow  a  rapid  pulse, 
when  prolonged  rest  has  proved  unable  to  do  so.  These 
cases  can  be  distinguished  only  by  experience  and 
experiment. 

Exercise  is  prescribed  in  proportion  as  rest  becomes 
unnecessary  and  the  patient  profits  by  the  work  he  does. 
The  great  object  is  to  graduate  the  exercise,  increasing 
it  as  the  patient's  health  improves,  and  to  avoid  over- 
tiring  him.  If  he  has  been  in  bed  for  some  time,  the 
exertion  of  getting  out  of  bed  and  sitting  about  the  room 
or  veranda  for  an  hour  is  enough  exercise  for  the  first 
day  or  two;  later,  he  may  walk  about  the  room,  or  walk 
for  a  few  minutes  on  the  level  out  of  doors.     If  the 
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temperature,  pulse-rate,  and  general  condition  remain 
satisfactory,  the  walking  exercise  is  steadily  increased, 
until  the  patient  is  doing  his  five  or  ten  miles  a  day. 
When  he  is  not  walking,  he  should  be  at  rest,  or  engaged 
in  some  recognised  occupation  or  recreation  that  entails 
a  minimum,  or,  at  any  rate,  a  known  amount  of  fatigue. 
Nothing  must  be  left  to  chance,  for  it  is  of  the  greatest 
importance  that  the  patient  should  not  over-exert  him- 
self in  any  way,  either  mentally  or  physically.  Other 
forms  of  exertion  besides  walking  are,  of  course,  both 
possible  and  suitable  in  the  treatment  of  phthisis,  and 
schemes  of  graduated  manual  labour  have  been  de- 
veloped with  success  at  various  sanatoria.  How  does 
over-exertion  show  itself  ?  The  physician  prescribes  and 
increases  the  exercise  with  his  eye  on  the  patient's 
temperature-chart  and  his  general  condition.  If  the 
patient  does  too  much,  his  temperature  will  rise  sharply, 
and  he  will  feel  tired,  headachy,  or  more  or  less  ill 
in  himself. 

Rest  should  be  taken  out  of  doors  as  far  as  possible, 
in  bed  or  on  a  deck-chair  or  couch.  Rest  for  half  an 
hour  to  an  hour  immediately  before  meals  is  always 
advisable.  Exercise  should  be  taken  during  the  morn- 
ing and  afternoon,  earlier  or  later,  according  to  the 
season  of  the  year;  bad  weather  should  be  allowed  to 
interfere  with  it  but  little.  The  graduated  scale  of 
exercises  used  at  Frimley  Sanatorium  is  given  on 
p.  194,  and  may  be  referred  to  at  this  point  with  ad- 
vantage. 

The  treatment  of  phthisis  by  the  inhalation  of  anti- 
septic sprays  or  vapours  has  often  been  recommended, 

,  ,   ,  ^.        and  finds  ardent  advocates  still.     At  first 
Inhalations.    .,,.,,  u  •      -^     r 

sight  it  has  m.uch  in  its  favour,  as  it  seems 

reasonable  to  suppose  that  the  inhaled  antiseptic,  pene- 
trating to  all  parts  of  the  lungs,  will  act  directly  on  the 
tubercle  bacilli  they  contain,  killing  the  bacilli,  and 
curing  the  phthisis.  But  the  study  of  microscopical 
sections    of    tuberculous    lungs    shows    that,    unfortu- 
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nately,  matters  are  not  so  simple  as  this.  The  tubercle 
bacilli  in  the  lungs  are,  for  the  most  part,  bedded  deep 
in  solid,  caseating,  inflammatory  tissue,  and  so  are 
out  of  the  reach  of  antiseptic  inhalations.  Patients 
with  tuberculosis  of  the  larynx,  on  the  other  hand,  often 
derive  much  benefit  from  these  inhalations;  this  is,  no 
doubt,  because  the  tuberculous  ulceration  of  the  larynx 
is  a  superficial  process,  and  the  microbes  causing  it  are 
more  within  the  reach  of  the  inhaled  antiseptic.  The 
inhalations  may  be  given  either  in  the  form  of  a  spray — 
a  method  demanding  a  certain  amount  of  apparatus, 
and  perhaps  the  use  of  a  special  room — or,  more  simply, 
from  a  respirator  worn  over  the  mouth  and  nose  for  so 
many  hours  a  day.  Combined  with  a  carefully  regulat  cd 
life  and  plenty  of  fresh  air,  they  can  do  nothing  but 
good  to  the  patient,  particularly  if  they  ease  his  cough 
and  increase  his  sense  of  well-being.  In  advanced  cases 
of  consumption,  with  secondary  infection  of  the  lungs 
and  much  bronchitis  and  expectoration,  inhalations 
often  produce  great  improvement,  lessening  the  fre- 
quency of  the  cough  and  the  amount  of  the  sputum  in 
the  most  satisfactory  manner. 

The  number  of  antiseptics  recommended  for  use  in 
this  way  is  very  large.  Oily  substances  and  solids, 
such  as  creosote,  eucalyptus  oil,  varieties  of  turpentine, 
menthol,  carbolic  acid,  and  formalin;  elementary  anti- 
septics, such  as  ox\7gen,  ozone,  chlorine,  the  vapour 
of  iodine,  and  sulphur  compounds;  powdered  anti- 
septics, like  boracic  acid,  corrosive  sublimate,  and  various 
other  antiseptic  salts — extravagant  hopes  have  been 
founded  on  the  employment  of  all  these  and  many  others, 
too,  in  the  treatment  of  phthisis.  In  a  word,  too  much 
must  not  be  expected  of  the  inhalation  treatment  of 
consumption. 

The  treatment  of  phthisis  by  injecting  various  anti- 
septic solutions  into  the  patient's  veins  has  been  advo- 
cated, the  idea  being  that  the  antiseptic  will  be 
carried  by  the  blood  to  the  lungs,  and  that  it  will  there 
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destroy  the  tubercle  bacilli.  Practically,  however,  this 
treatment  has  proved  a  failure,  and  for  much  the 
same  reasons  as  the  inhalation  treatment  has 
failed.  The  tubercle  bacilli  are  out  of  reach 
of  the  blood  to  a  very  large  extent,  just  as  they  are 
mostly  out  of  the  reach  of  inhalations.  In  addition, 
the  amount  of  any  antiseptic  that  can  be  injected  or 
inhaled  \vithout  danger  to  the  patient  is  so  small  that, 
even  if  it  did  get  access  to  the  bacilli,  it  would  be  so 
dilute  as  to  be  ineffective.  Antiseptic  injections  of  the 
strength  and  volume  necessary  to  kill  the  bacilli  in  the 
tuberculous  lesions  would  be  strong  enough  to  kill  the 
tissues  of  the  patient's  body  several  times  over. 

Drugs  and  medicines  of  both  known  and  unknown 
compositions  have  often  been  advertised  as  cures  for 
consumption,  and  many  of  them  have  been 
widely   employed   at    various   times.     It    is 
not  too  much  to  say  that  all  have  proved  disappointing, 
while    many   have   been,    and    are,    purely   fraudulent 
articles  of  commerce.     There  is  no  reason  to  suppose 
that  any  such  drug  taken  by  the  mouth  will  exert  any 
direct  effective  influence  on  the  tubercle  bacilli  in  the 
lungs.     If,  however,  it  improves  his  general  health,  his 
nutrition,  his  appetite,  any  drug  may  be  said  to  do  the 
patient   good.     A   few   of   the   several   hundred   drugs 
believed  at  one  time  or  another  to  cure  consumption 
may  be  mentioned:  Creosote  has  been  much  employed 
since  1830;  guaiacol  and  its  various  derivatives  and 
substitutes;    cinnamic    acid;    various    preparations    of 
arsenic,  of  iodine,  of  camphor,  and  of  calcium.     The 
discovery  of  radium  has  naturally  led  to  the  use  of 
radio-active  salts,  and  dioradin,  a  radio-active  mixture 
of  iodine  and  menthol,  has  been  fairly  widely  employed, 
but    without    uniform   success.      The   blood-serum   of 
various  animals  has  been  advocated  as  a  cure  for  con- 
sumption, again  without  producing  any  uniform  success 
when  used  by  various  observers. 

Why  is  it  that  so  many  drugs  have  been  claimed  as 
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certain  cures  for  phthisis,  and  have  uniformly  failed 
when  tried  on  the  large  scale  ?     The  explanation  of  this 
sad  fact  is  not  difficult.     Tuberculosis  of  the  lungs  is 
a    highly    chronic    disease    of    irregular    progress;    the 
patients  may  naturally  expect  to  have  periods  of  im- 
provement  alternating  with  periods  when  their  con- 
dition   remains  as  it  was,  or   deteriorates.     Anything 
that  improves  their  general  condition  is  likely  to  im- 
prove the  state  of  the  diseased  lungs.     Now,  when  a 
new  drug  is  being  first  employed,  the  patient  is  com- 
monly an  early  case,  under  careful  medical  supervision, 
well  fed,  well  looked  after,  and  therefore  likely  to  enter 
upon   a   period   of   improvement.     In   addition,    he   is 
encouraged  to  think  well  of  his  prospects  of  recovery, 
for  is  he  not  receiving  the  new  treatment  ?     The  natural 
mistake  of  attributing  his  improvement  to  the  drug  and 
not  to  the  general  treatment  is  then  made,   for  the 
familiar  argument.  Post  hoc  ergo  propter  hoc,  has  been 
the  bane  of  men  of  science  from  the  earliest  days.   Then 
the  improvement  is  taken  to  be  a  cure,  by  a  natural 
optimism  that  rarely  receives  confirmation  from  later 
experience;  for  it  is  not  generally  realised  that  years 
must  be  allowed  to  elapse,  not  weeks  or  months  only, 
before  any  tuberculous  patient  can  properly  be  spoken 
of  as  cured.     In  this  way  the  new  cure  for  tuberculosis 
is  started.     But  when  it  comes  to  be  employed  by  others 
than  its  discoverer,  the  results  obtained  are  likely  to 
be  less  favourable.     It  will  be  tried  on  patients  who 
chance  to  be  entering  on  periods  of  deterioration,  on 
patients  who  have  been  disillusioned  by  previous  ex- 
perience of  other  certain  cures,  on  patients  with  advanced 
pulmonary  disease,  as  well  as  on  early  cases.     Here  it 
will  fail;  and  so  the  brilliant  successes  attending  the  first 
use  of  the  drug  will  not  be  confirmed  by  its  later  and  more 
extended  employment,  and  presently  it  will  drop  out 
of  use  and  be  forgotten.     This,  or  something  like  it, 
has  been  the  history  of  many  scores,  or  even  hundreds, 
of  cures  for  consumption.     But  no  man  can  say  that 
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the  discovery  of  a  real  cure  is  impossible.  There  is 
always  hope  that  some  day  a  drug  will  be  found  that 
will  do  all  that  has  been  claimed  for  the  many  false 
cures  in  the  past,  and  at  the  present  time  the  search  for 
it  is  being  prosecuted  more  vigorously  than  ever  before. 
But  it  is  still  to  seek. 

It  is,  perhaps,  worth  mentioning  that  in  France  cer- 
tain eminent  physicians  assert  that  demineralisation  of 

the  patient's  tissues  is  one  of  the  main  fea- 
^^™Uor"^"  *^^^^  °^  tuberculosis.    Being  interpreted,  this 

means  that  the  amount  of  mineral  matter 
contained  in  the  bones  and  other  tissues,  the  quantity  of 
ash  that  would  be  left  after  cremation,  is  less  than  the 
normal  in  tuberculous  people.  Hence  it  is  argued  that 
the  patient,  demineralised  by  the  disease,  must  be  re- 
minerahsed  by  its  treatment.  It  is  therefore  advised 
that  he  should  be  fed  upon  foods  that  are  rich  in  mineral 
matter  and  particularly  in  salts  of  the  elements  calcium, 
magnesium,  sihcon,  and  fluorine;  in  addition,  he  should 
receive  these  mineral  substances  as  drugs  and  mineral 
waters,  or  in  the  more  natural  form  of  pounded  bones. 
Many  books,  pamphlets,  and  papers  have  been  written 
to  prove  the  excellence  of  this  line  of  treatment  in 
tuberculosis.  Like  so  many  other  modes  of  treatment, 
it  has  yielded  admirable  results  in  the  hands  of  its 
originators.  On  paper  it  looks  thoroughly  logical; 
the  fact  is,  however,  that  the  alleged  demineralisation 
upon  which  it  rests  has  never  been  satisfactorily  demon- 
strated, and  probably  does  not  occur  at  all.  The  good 
results  attributed  to  the  treatment  by  remineralisation 
are,  no  doubt,  due  to  the  excellent  general  advice  and 
dieting  the  patients  receive  at  the  same  time  as  they  are 
given  this  special  form  of  treatment. 

During  the  last  few  years  a  great  deal  has  been  heard 
about  a  method  of  treating  advanced  cases  of  phthisis 
that  has  afforded  many  excellent  results.  It  is  a  treat- 
ment that  is  not  free  from  danger  to  the  patient, 
demands  great  care  and  skill  from  those  who  carry  it 
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out,  and  is  suited  only  to  certain  cases  of  consumption. 
It  consists  in   the   artificial  establishment    and   main- 
tenance of  the  condition  known  as  "  pneu- 
Artiflcial    mothorax,"    described    on    p.    84.      Air,    or 
^thorS!"    some  more  indifferent  gas  like  nitrogen,  is 
introduced  through  a  hollow  needle  into  the 
pleural  cavity,  in  small  quantities  at  a  time,  until  the 
cavity  is  full  of  the  gas,   and  the  diseased  lung  has 
collapsed  and  is  empty  of  air.     The  lung  is  kept  in  this 
collapsed  state  for  a  period  of  months,  or  even  years, 
by  repeated  injections  of  the  gas,  until  the  tuberculosis 
has  undergone  spontaneous  cure.     The  theory  of  this 
treatment  is  that  it  gives  complete  rest  to  the  collapsed 
lung,  which  no  longer  has  to  expand  and  contract  with 
each  inspiration  and  expiration,  and  by  giving  it  rest 
puts  it  into  the    most    favourable   condition   for   the 
occurrence  of  spontaneous  cure. 

It  is  not  likely  that  this  treatment  will  ever  be  very 
widely  adopted,  owing  to  its  inherent  difftculties  and 
dangers.  It  is  found  to  be  inapplicable  to  a  large 
number  of  cases  of  chronic  phthisis.  But  the  results 
it  gives  in  suitable  cases  arc  sometimes  brilliant,  when 
all  other  methods  of  treatment  have  failed;  and  so  it 
has  been  described  as  a  hope  for  the  hopeless,  which  it 
sometimes  is,  a  refuge  for  all  desperate  cases  of  con- 
sumption, which  it  can  never  be.  Its  employment  will 
always  rest  in  the  hands  of  specialists. 
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TUBERCULIN  TREATMENT 

Varieties  of  tuberculin — Passive  immunisation—  The  choice  of  a 
tuberculin — Mode  of  action — The  choice  of  patients — INIode 
of  administration — Avoidance  of  reactions — Results — Treat- 
ment of  mixed  infections. 

As  was  pointed  out  in  the  last  chapter,  the  search  for 
some  drug  that  would  be  a  specific  for  tuberculosis,  a 
certain  cure,  has  gone  on  for  ages.  Many  vaunted 
specifics  have  been  discovered  and  advertised  from  time 
to  time,  but  not  one  of  them  has  stood  the  test  of  general 
application  as  yet,  however  successful  each  may  have 
been  in  the  hands  of  its  inventor.  Up  to  the  present 
time  they  have  all  been  partial  or  complete  failures. 
By  far  the  most  successful  of  these  drugs — indeed,  the 
only  one  calHng  for  detailed  consideration — is  tuberculin, 
in  one  or  another  of  its  forms  or  derivatives.  Tuberculin 
therapy  began  in  1890,  when  Koch  first  brought  forward 
his  original  tuberculin.  Since  that  time  scores  of  other 
tuberculins  have  been  brought  forward ;  but  only  a  few 
of  those  now,  or  till  recently,  on  the  market  and  in 
common  use  need  be  mentioned. 

The  term  "  tuberculin  "  was  given  by  Koch  to  the 

filtered    and    concentrated    broth    in    which    tubercle 

bacilli  had  been  cultivated  for  some  months, 

SerJuiin'  ^^'^^^^"'    ^"    ^^9°'    ^^   introduced   it    for   the 

treatment  of  tuberculosis.     It  contains  the 

various  substances  secreted  by  the  bacilli  as  they  grow 

in  the  fluid  culture-medium.     Koch's  was  a  name  to 

conjure  with  in  those  days,  and  unduly  high  hopes  were 
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entertained  about  the  new  treatment  he  recommended. 
In  addition,  the  right  principles  of  tubercuhn  treatment 
were  not  fully  appreciated  at  first,  with  the  result  that 
the  cure  of  unsuitable  and  even  hopeless  cases  of 
phthisis  was  undertaken,  and  the  tuberculin  was  ad- 
ministered in  doses  that  were  often  much  too  large.  In 
this  way  harm  was  done  to  a  number  of  patients,  and 
in  a  year  or  two  the  tuberculin  treatment  was  quite 
discredited,  except  in  the  eyes  of  a  few  persevering 
scientists.  Although  a  good  thing  in  itself,  it  had  been 
wrongly  employed,  and  for  the  next  few  years  the  treat- 
ment suffered  eclipse.  Koch  meanwhile  continued 
trying  to  improve  his  tuberculin,  and  to  discover  some 
new  preparation  of  tubercle  bacilli  that  would  be  more 
curative  and  less  upsetting  to  the  patients.  In  1897 
he  brought  out  a  new  form  of  tuberculin,  Tuherkidin 
Ruckstand  (or  residue  tuberculin),  known  for  short  as 
T.R. ;  while  his  original  form  of  tuberculin  (1890)  was 
called  Alttubcrkulin  (or  old  tuberculin),  and  known 
for  short  as  A.T.,  O.T.,  T.O.,  or  T.,  according  to  the 
usage  of  different  authorities.  This  old  tuberculin  was 
concentrated  by  heat  to  one-tenth  of  its  original  volume; 
the  unconcentrated  filtered  broth  is  known  as  Ttihcrkulin 
original  alt,  T.O.A.,  or  original  old  tuberculin.  The 
new  tuberculin,  T.R.,  was  made  by  filtering  off  the 
tubercle  bacilli  from  a  six  weeks'  virulent  culture  in 
broth,  powdering  them  in  a  mill,  rubbing  the  powder 
up  with  water,  and  centrifugahsing  the  mixture.  The 
residue  is  kept  and  treated  in  the  same  way  again, 
while  the  supernatant  fluid  is  rejected.  This  treatment 
removes  all  the  soluble  parts  of  the  bacilli;  and,  as  it  is 
finally  put  on  the  market,  T.R.  consists  of  2  milli- 
grammes of  insoluble  residue  of  powdered  tubercle  bacilli 
suspended  in  i  c.c.  of  water  and  glycerin.  Still  more 
recently  (1901)  Koch  introduced  a  newer  form  of  tuber- 
culin, Neutuberkulin  Koch  Bazillen-Emulsion  (new  tuber- 
culin), known  as  B.E.  (or  bacillary  emulsion).  This 
consists  of  virulent  tubercle  bacilh  ground  up  whole, 
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and  suspended  in  glycerin  and  water;  i  c.c.  of  B.E- 
contains  5  milligrammes  of  the  powdered  microbes. 

These  four  most  important  varieties  of  tuberculin — 
namely,  O.T.,  T.O.A.,  T.R.,  and  B.E. — are  made  with 
cultures  of  human  tubercle  bacilli.  But  they  clearly 
can  be  made  with  cultures  of  bovine  tubercle  bacilli, 
or  Perlsucht  bacilli,  to  give  them  their  German  name. 
In  this  way  four  new  varieties  of  tuberculin  are  pro- 
duced— ^namely,  P.T.  or  P.T.O.  (Perlsucht  old  tuber- 
culin), P.T.O.A.,  P.T.R.,  and  P.B.E.  Speaking  gener- 
ally, these  Perlsucht  or  bovine  tuberculins  are  weaker 
and  less  toxic  to  human  beings  than  the  corresponding 
tuberculins  derived  from  tubercle  bacilli  of  the  human 
type.  Both  classes  are  in  common  use- 
It  must  be  clearly  understood  that  all  forms  of  tuber- 
culin are  sterile,  and  that  none  of  then  can  possibly  con- 
tain living  tubercle  or  other  bacilli,  if  properly  prepared 
for  market.  The  tuberculins  nowadays  sold  by  well- 
known  firms — ^it  would  be  invidious  to  mention  their 
names — are  thoroughly  to  be  trusted.  Hence  there  is 
no  reason  to  fear  that  tuberculin  treatment  can  possibly 
convey  tuberculosis,  or  infect  with  tuberculosis  people 
who  are  receiving  it. 

These  are  the  varieties  of  human  and  bovine  tuberculin 
most  used  in  this  country  at  the  present  time.  A  few 
more,  out  of  several  dozen,  may  be  mentioned,  because 
they  have  been,  or  are,  extensively  used  on  the  Conti- 
nent. Koch  introduced  a  particularly  pure  form  of  old 
tuberculin  by  freeing  it  from  albumin  and  other  nitrog- 
enous bodies;  this  is  albumin-free  tuberculin,  or  T.A.F. 
"  Vacuum  tuberculin  "  is  old  tuberculin  concentrated 
at  a  low  temperature  and  in  a  vacuum.  In  France 
Denys'  tuberculin  bouillon  filtre,  known  as  T.B.F.,  has 
been  much  used;  it  is  similar  to  old  tuberculin,  but  much 
weaker.  Beraneck's  tuberculin — T.Bk. — is  composed  of 
the  mixed  extracts  of  a  broth  culture  of  the  bacilli  and 
the  bacilli  themselves.  A  special  variety  of  B.E., 
known  as  S.B.E.,  or  "  sensitised  bacillary  emulsion," 
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consists  of  B.E.  made  from  tubercle  bacilli  that  have 
been  "  sensitised  "  by  preliminary  soaking  in  the  blood- 
serum  of  an  animal  that  has  been  immunised  against 
tubercle  bacilli ;  it  is  a  milder  preparation  than  B.E.,  and 
has  been  much  employed. 

All  these  tuberculins  contain  active  products  or 
extracts  of  the  tubercle  bacilli  themselves;  their  cura- 
tive action  exerts  itself  by  increasing  the  patient's  own 
powers  of  resistance  to  the  disease — in  other  words,  by 
actively  immunising  him  against  tuberculosis.  This  is 
the  principle  underlying  all  the  varieties  of  vaccine 
treatment  that  are  so  commonly  employed  nowadays; 
the  patient  is  vaccinated  or  inoculated  with  a  vaccine 
derived  from  the  particular  microbe  responsible  for  his 
illness. 

But  there  is  another  method  of  immunisation,  known 
as  "  passive  immunisation,"  that  is  highly  efficacious 
in  certain  infections.  In  the  treatment  of 
munisatlon"  diphtheria,  for  example,  the  patient  is  not 
'  inoculated  or  vaccinated  with  diphtheria 
bacilli  in  any  form,  as  is  well  known,  but  receives  instead 
injections  of  antidiphtheritic  serum.  This  scrum  is 
derived  from  horses  that  have  been  actively  immunised 
against  diphtheria  by  repeated  inoculations  with 
diphtheria  toxin,  the  poisonous  products  of  diphtheria 
bacilli.  When  the  horse  has  been  thus  actively  im- 
munised, its  serum  has  the  power  of  conferring  a  tem- 
porary passive  immunity  to  diphtheria  on  injection 
into  man  or  other  animals.  It  has  to  be  recorded  that 
no  efficacious  antituberculosis  serum,  made  on  analogous 
lines,  has  yet  been  found,  and  that  it  seems  unlikely 
that  it  ever  will  be  discovered.  The  serum  of  animals 
immunised  against  tubercle  bacilli  appears  to  have  no 
power  of  conferring  passive  immunity  to  tuberculosis 
on  human  beings.  Several  such  antituberculosis  serums 
have  been  put  on  the  market,  but  they  have  proved  to 
be  devoid  of  value.  One,  however,  Mehnarto's  "  contra- 
toxin,"  may  be  regarded  as  still  on  its  trial. 
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But  this  does  not  exhaust  the  possibiHtics  of  treat- 
ment by  passive  immunisation.  This  fact  is  illustrated 
by  a  special  form  of  tuberculin  that  is  believed  by  its 
inventor  to  depend  upon  the  tuberculosis  immune 
substances  it  contains — 'namely,  Spengler's  LK.  (or 
Immun-Korper,  immune  substances),  or  I.K.  Original. 
It  is  prepared  from  the  red  blood-corpuscles  of  animals 
immunised  by  repeated  injections  of  tubercle  bacilli 
and  other  bacteria  commonly  found  in  association  with 
them  in  the  lungs  of  phthisical  patients.  It  is  ad- 
ministered by  subcutaneous  injections,  and  is  the  result 
of  twenty  years'  work.  It  is  claimed  for  I.K.  that  it 
is  bactericidal  (actively  killing  the  tubercle  bacilli),  and 
antitoxic  (or  able  to  neutralise  their  poisonous  products) 
as  well.  It  produces  a  passive  immunity,  by  means  of 
the  immunising  substances  it  contains,  and  as  a  second- 
ary result  of  this  action  tends  to  produce  an  active 
immunity  to  tuberculosis  as  well.  It  may  be  used  in 
the  treatment  of  all  cases  of  tuberculosis,  it  is  said. 
Clearly,  then,  the  claims  made  for  I.K.  do  not  err  on 
the  side  of  modesty,  and  they  are  supported  by  a  number 
of  ardent  advocates.  But  not  a  few  excellent  workers 
have  failed  to  obtain  any  of  the  promised  good  results 
with  I.K.  treatment.  It  must  therefore  be  regarded  as 
still  on  its  trial. 

Whenever  the  treatment   of   a  tuberculous   patient 

with  tuberculin  is  considered,  the  question  will  arise. 

Which  is  the  best  tuberculin  to  use  ? 

The  Choice       ^g  ^  matter  of  fact,  no  single  tuberculin 

Tuberculin,  can   be   proved  to   be  the  best,   either   for 

tuberculosis  in  general  or  for  cases  of  any 

single  class  in  particular.     Several  scores  of  tuberculins 

have  been  invented,  and  almost  all  have  given  excellent 

results  when  employed  by  their  inventors.     Only  a  few, 

however,  have  been  successful  in  obtaining  any  general 

or  wide  employment,  and  it  seems  reasonable  to  assume 

that  these  are  the  best  tuberculins  to  use.    What  is 

quite  certain,  however,  is  this — that  while  it  is  a  matter 
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of  comparative  indifference  which  of  several  tuberculins 
is  preferred,  the  manner  in  which  it  is  employed  is  of 
the  utmost  importance.  The  physician's  skill  is  shown, 
not  in  the  choice  of  a  tuberculin,  but  in  its  adminis- 
tration. 

Various  a  priori  arguments  have  been  advanced  in 
favour  of  certain  definite  lines  of  tuberculin  treatment. 
It  has  been  said,  for  example,  that  the  cure  should  begin 
with  the  use  of  a  weak  tuberculin,  such  as  T.O.A.  or 
T.B.F.,  and  that  the  stronger  ones,  such  as  T.R.  or  B.E., 
should  be  employed  subsequently.  This  method  cer- 
tainly yields  good  results,  but  nobody  has  shown  that 
these  results  are  better  than  those  derived  from  the  use 
of  the  more  powerful  tuberculins,  such  as  B.E.  or 
S.B.E.,  from  the  outset,  a  practice  common  in  Germany. 
Again,  it  has  been  argued  that  patients  infected  with 
tubercle  bacilli  of  the  human  type  should  be  treated 
with  a  Perlsucht  tubercuhn,  or  tuberculin  derived  from 
bovine  tubercle  bacilli,  and  vice  versa.  There  may  be 
good  theoretical  support  for  this  view,  but  it  has  not  yet 
been  confirmed  l)y  general  experience. 

The  manner  in  which  tuberculin  treatment  promotes 

recovery  from  tuberculosis  has  been  much  studied,  but 

still    remains   obscure.     In    the   same   way, 

^^f  °*  although  spontaneous  recovery  from  tuber- 
culosis is  the  rule  in  man,  very  little  is  known 
about  the  method  by  which  Nature  obtains  the  cure. 
There  is  but  little  evidence  to  show  that  "  antibodies  "  or 
substances  that  neutralise  the  tuberculous  poisons  are 
developed  in  the  blood  of  patients  who  are  recovering 
or  being  treated  by  tuberculin,  yet  it  is  by  means  of 
developing  such  antibodies  that  natural  recovery  is  pro- 
duced in  the  case  of  many  other  infective  diseases,  and 
treatment  is  attempted.  These  antibodies,  some  of  them 
also  called  immune  bodies  (or  I.K.,  from  their  German 
name,  Immun-Korper),  do  not  occur  with  any  constancy 
in  the  serum  of  patients  recovering  from  tuberculosis  or 
receiving   tuberculin   treatment,    nor   arc   they   always 
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absent  from  the  blood  of  tuberculous  patients  with  a 
low  degree  of  immunity  or  resistance  who  are  going 
down-hill.  Hence,  there  is  no  good  reason  for  sup- 
posing that  tuberculin  treatment  does  good  by  en- 
couraging the  formation  of  antibodies  of  the  four  fol- 
lowing classes:  Agglutinins,  or  substances  that  act  on 
tubercle  bacilli  in  such  a  way  as  to  make  them  agglu- 
tinate; Immune  Bodies,  or  antituberculins  that  directly 
neutralise  the  poisonous  substances  in  tuberculin;  Op- 
sonins, or  substances  that  assist  the  patient's  white 
blood-corpuscles  in  destroying  tubercle  bacilli;  Precipi- 
tins, or  substances  that  presumably  antagonise  tuber- 
culin, and  certainly  precipitate  some  of  its  constituents 
when  mixed  with  it  in  a  test-tube.  In  fact,  tuberculin 
treatment  is  based  on  empiricism,  and  is  carried  out 
because  it  docs  good.  It  acts  as  if  it  diminished  the 
patient's  susceptibility  or  increased  his  resistance  to 
tuberculosis  in  some  way.  In  addition,  it  increases  the 
amount  of  the  blood  that  flows  to  the  diseased  tissue, 
producing  a  local  hyperaemia,  flushing  it  out  with  blood, 
promoting  the  absorption  and  removal  of  the  inflam- 
matory products  with  which  it  is  surrounded,  and  so 
assisting  in  the  replacement  of  the  diseased  area  by 
fibrous  scar-tissue  that  will  finally  starve  out  and  kill 
the  tubercle  bacilli  in  its  meshes. 

The  general  view  is  that  the  early  chronic  cases  of 
tuberculosis  of  the  lungs  without  fever  are  the  most 

suitable  for  tuberculin  treatment.     Its  out- 
Patients*    ^'■^^^l-out  advocates,  however,  say  that  it  does 

good  in  almost  all  cases  of  phthisis,  however 
severe,  however  acutely  progressing.  There  can  be  no 
doubt  that  it  often  fails  in  acute  or  subacute  cases,  with 
fever  and  evidence  that  the  disease  is  progressing  fast; 
but  here,  again,  there  is  some  conflict  of  opinion,  as 
certain  authorities  have  found  in  tuberculin  an  excellent 
febrifuge.  It  should  not  be  emploj^ed  in  the  treatment 
of  consumptives  with  severe  disease  of  the  heart  or 
kidneys,  or  neurasthenia,  or  if  the  patient  has  a  ten- 

12 
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dency  to  haemoptysis,  or  has  much  secondary  infection 
of  the  lungs  with  other  bacteria  besides  tubercle  bacilli. 
The  greater  the  physician's  experience,  the  larger  seems 
to  be  the  number  of  patients  he  finds  suitable  for  tubcr- 
cuhn  treatment.  Not  a  few,  however,  beheve  that  the 
presence  of  fever  above,  say,  99-5°  F.  is  a  contra-indica- 
tion  for  its  use. 

Some  of  its  best  and  most  striking  results  are  ob- 
tained in  tuberculosis  of  other  parts  of  the  body — the 
joints,  bones,  glands,  bladder,  eye,  and  other  organs. 
At  the  present  time  surgery  is  more  conservative  in  its 
treatment  of  these  local  forms  of  tuberculosis  than  it 
used  to  be,  and  makes  increasing  use  of  tuberculin.  It 
is  particularly  in  the  early  stages  of  these  various  affec- 
tions that  tuberculin  is  successful.  To  expect  that  it 
will  effect  a  cure  in  the  later  stages,  when  an  ulcer  or 
an  abscess  has  formed,  or  a  fragment  of  tissue  has  been 
isolated  and  killed  by  the  tuberculous  process  and  awaits 
removal,  is  irrational. 

Different  patients  present  very  different  degrees  of 

sensitiveness  to  tubercuhn  injections.     Hence  general 

rules    for    their    administration    cannot    be 

Mode  of  specified.  Each  patient  must  be  treated  in 
tion.  accordance  with  his  individual  requirements 
or  idiosyncrasy.  It  is  important  that  the 
ordinary  methods  of  treatment  should  be  continued 
while  tuberculin  is  given.  The  ideal  method  would  be 
to  give  sanatorium  treatment  at  the  same  time.  If  this 
cannot  be  arranged,  as  will,  of  course,  usually  be  the 
case,  the  prescription  of  good  food,  fresh  air,  rest,  and 
exercise  should  be  carried  out  simultaneousl}^  as  fully  as 
possible.  It  is  quite  certain  that  tuberculin  treatment 
cannot  take  the  place  of  these.  It  is  probable  that 
most  patients  would  benefit  if  it  were  combined  with 
them. 

The  tuberculin  injections  are  always  given  under  the 
skin  from  a  hypodermic  needle  and  syringe.  As  the 
doses  required  are  so  very  small,  the  tuberculin  is  always 
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given  diluted  with  some  indifferent  sterile  solution,  such 
as  a  I  in  200  solution  of  the  common  antiseptic  carbolic 
acid.  In  the  case  of  T.R.,  for  example,  the  injections 
may  be  begun  with  a  dilution  containing  i  part  of  T.R. 
in  10,000  or  even  100,000  parts  of  the  weak  carbolic 
acid  solution,  ending  up  with  the  injection  of  a  i  in  10 
dilution  when  the  largest  doses  of  T.R.  are  being  given. 
To  make  the  injections  intravenously,  using  only  one- 
tenth  of  the  dose  that  would  be  injected  subcutaneously, 
is  an  unnecessary  complication  ;  and  the  inunction  of 
tuberculin  or  its  administration  by  rubbing  it  into  the 
skin  never  made  a  success.  A  few  observers  have  re- 
ported good  results  from  the  administration  of  tuber- 
culin by  the  mouth  in  infinitesimal  doses.  This  method 
has  the  advantage  of  great  simplicity,  but  it  often  fails 
completely,  as  if  the  tuberculin  were  digested  or  de- 
stroyed before  it  had  time  to  exert  its  activity.  At 
the  present  time,  then,  the  administration  of  the  tuber- 
culin by  hj^podermic  injection  is  the  almost  universal 
practice. 

The  doses  of  tuberculin  injected  vary  with  the  sensi- 
tiveness of  the  patient  and  the  ■v^ariety  of  tuberculin 
employed.  The  plan  is  to  begin  with  very 
small  doses — say  ^p^^p  or  yoVo  milligramme 
of  B.E.  or  T.R.,  -ywo  milligramme  of  old  tuberculin, 
jL-  milligramme  of  T.O.A.  or  P.T.O. — and  to  increase 
the  dose  gradually  with  each  succeeding  injection.  The 
course  of  injections  comes  to  an  end  when  the  maximum 
dose  shown  by  experience  to  be  advisable  is  reached. 
In  the  case  of  B.E.  and  T.R.  this  may  be  from  10  to 
20  milligrammes ;  with  old  tubercuhn,  T.O.A.,  and  P.T.O. 
the  maximum  dose  is  1,000  milligrammes,  or  i  c.c. 
There  is  no  scientific  reason  why  these  doses  should  be 
the  largest  given.  They  are  fixed  arbitrarily,  and  often 
cannot  be  reached  in  the  treatment  of  patients  of  the 
reactive  or  sensitive  type.  It  must  be  remembered  that 
tuberculin  is  given  on  a  purely  empirical  or  pragmatic 
basis — so  long,  that  is  to  say,  as  it  does  good  or  works. 
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The  doses  are  increased  or  not  in  accordance  with  the 
indications  of  the  patient's  temperature  chart  and 
general  condition.  The  object  is  to  avoid  tubercuhn 
reactions,  ah'eady  described  on  p.  124.  If  a  reaction, 
perhaps  with  a  rise  of  temperature,  perhaps  with  no 
more  than  a  feehng  of  heaviness,  faintness,  or  headache, 
follows  an  injection,  it  is  a  sign  that  the  dose  injected 
was  too  large,  and  that  the  next  dose  should  be  smaller 
than,  or  at  most  of  the  same  size  as,  the  last.  The 
attempt  has  been  made  to  regulate  the  dosage  by  fre- 
quent observations  of  the  variations  in  the  opsonic  index 
of  the  patient's  blood  for  tubercle  bacilli.  This  method 
can  only  be  employed  by  a  few  experts,  is  inevitably 
costly,  and  has  not  made  its  way  into  general  usage. 
The  doses  (of  T.R.)  are  very  small  throughout,  and  they 
are  given  at  long  intervals  when  the  opsonic  index 
begins  to  fall. 

The  frequency  with  which  the  tuberculin  injections 
are  given  is  less  important  than  their  size.  Koch  at 
first  advised  the  rapid  increase  of  the  doses,  and  gave 
them  at  brief  intervals  of  one  or  two  days  at  first,  three 
four,  or  six  days  towards  the  end  of  the  cure,  when  the 
larger  doses  were  being  injected.  This  method  is  ex- 
tensively followed  in  Germany,  and  is  very  suitable  for 
patients  under  constant  medical  supervision  in  sana- 
toriums,  and  those  who  have  the  time  and  money  for 
frequent  visits  to  their  medical  attendant.  But  when 
the  patient  is  receiving  ambulant  treatment,  and  has  to 
attend  to  his  work  while  he  receives  it,  the  injections 
often  have  to  be  given  at  longer  intervals — once  or 
perhaps  twice  a  week.  In  any  case,  the  intervals  may 
be  extended  to  seven,  ten,  or  fifteen  days,  when  the 
large  doses  of  tuberculin  are  reached,  and  the  course 
may  end  with  several  repetitions  of  the  largest  dose 
attained  at  equal  or  increasing  intervals. 

The  duration  of  the  tuberculin  treatment  must  be 
measured  in  months.  It  should  last  for  at  least  six 
months   or   a   year,    speaking  generally,   if   permanent 
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lienefit  is  to  be  obtained.  Clinical  experience  shows 
that  courses  of  treatment  lasting  for  two  or  three 
months  only  arc  insufficient  in  the  great  majority  of 
cases.  What  else,  indeed,  could  be  expected  in  so 
chronic  a  disease  as  tuberculosis  ?  As  has  been  indi- 
cated already,  tuberculin  is  given  in  courses,  and  when 
one  course  is  over,  another  may  be  begun,  perhaps  with 
a  different  variety  of  tuberculin.  The  treatment  should 
be  continued  so  long  as  it  appears  to  be  doing  good. 

It  is  worth  while  to  say  something  more  on  the  sub- 
ject of  the  "  avoidance  of  reactions "  in  tuberculin 
„  ^,  treatment.  It  is  almost  universally  agreed 
that  these  reactions,  should  they  occur,  do 
the  patient  no  good.  They  are  of  service  in  so  far  as 
they  show  that  the  proper  dose  of  tubercuhn  has  been 
exceeded,  and  so  help  the  practitioner  in  his  further 
efforts  to  give  as  large  a  dose  as  he  can  without  evoking 
a  reaction.  But  is  it  the  case  that  they  do  the  patient 
harm  ?  In  some  instances  they  certainly  are  harmful, 
but  in  a  great  many  they  seem  to  have  no  injurious 
action  at  all  on  the  patient  or  the  course  of  his  malady, 
once  their  immediate  disagreeable  effect  is  over.  Many 
cases  have  been  recorded  in  the  literature  in  which  some 
catastrophe,  such  as  severe  haemoptysis,  sudden  spread 
of  the  disease  in  the  lungs,  tuberculous  meningitis,  or 
even  generalised  tuberculosis,  seemed  to  have  been  the 
direct  result  of  a  severe  reaction  provoked  by  an  injec- 
tion of  tuberculin.  In  some  of  these  instances  can  be 
1  raced  the  trail  of  that  old  immortal  line  of  argument. 
Post  hoc  ergo  propter  hoc  ;  but  in  many  there  really  has 
been  good  reason  for  attributing  the  catastrophe  to  the 
tuberculin.  Speaking  generally,  there  arc  but  few 
points  in  the  tuberculin  treatment  on  which  the  medical 
pi^ofession  has  reached  anything  approaching  to  unan- 
imity. The  importance  of  avoiding  these  reactions  is 
one  such  point,  however.  It  is  certain  that  they  occa- 
sionall}/'  have  disastrous  consequences,  and  that  every 
effort  to  avoid  them  should  be  made. 
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The  most  amazing  differences  of  opinion  exist  as  to 
the  value  of  the  tubercuhn  treatment  in  phthisis.  It 
has,  perhaps,  suffered  unfairly  from  the  un- 
due, intemperate  zeal  of  a  few  of  its  advo- 
cates. Impartial  survey  of  some  of  the  very  extensive 
literature  of  the  subject  shows  at  one  end  of  the  scale 
extremists  who  assert  that  tuberculin  will  cure  any  but 
advanced  cases  of  phthisis,  at  the  other  end  of  the  scale 
extremists  who  believe  tuberculin  injections  to  be  about 
as  valuable  (or  valueless)  as  injections  of  distilled 
water.  Accusations  of  ignorance,  of  incompetence,  of 
manipulation  of  the  statistical  results,  have  not  been 
wanting  in  the  discussion.  At  the  present  time  it 
seems  fair  to  say  that  tuberculin  is  still  on  its 
trial,  so  far  as  most  practitioners  of  medicine  are 
concerned,  and  that  it  has  not  as  yet  made  good. 
At  any  rate,  it  has  no  serious  competitors  or  rivals 
in  the  treatment  of  consumption  by  drugs  or  secret 
remedies. 

The  case  for  tuberculin  treatment  rests  entirely  on 
the  excellent  results  it  has  yielded  when  employed  by 
experts.  The  attempt  has  often  been  made  to  show 
these  results  in  the  form  of  statistics,  and  to  prove  that 
tuberculin  treatment  gives  better  results  than  any  other 
kind  of  treatment  in  consumption.  There  can  be  no 
doubt  that  a  great  many  medical  men  in  all  countries 
are  firm  believers  in  tuberculin  as  a  result  of  their  own 
practical  experience.  Quite  apart  from  such  statistical 
records,  whatever  their  value  may  be,  there  is  a  general 
agreement  among  those  who  have  emploj^ed  it  that 
tuberculin  tends  to  produce  a  very  chronic  and  unpro- 
gressive  type  of  pulmonary  tuberculosis  in  patients 
whom  it  does  not  cure;  and  that  its  use  lessens  the  ten- 
dency to  relapse  and  to  the  occurrence  of  complications 
and  of  intercurrent  diseases,  such  as  bronchitis,  all  of 
them  events  that  are  often  met  with  in  phthisis,  and  are 
highly  undesirable.  Tuberculin  treatment  has  often 
been  advocated  on  the  further  grounds  of  cheapness, 
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simplicity,  non-interference  with  the  doing  of  work  and 
the  earning  of  wages. 

The  case  against  tuberculin  treatment  rests  largely  on 
a  priori  and  theoretical  arguments.  It  is  said,  and  quite 
truly,  that  no  scientific  explanation  of  the  way  in  which 
it  works  can  be  given;  that  dozens  of  different  tuber- 
culins appear  to  have  produced  results  so  wonderful  as 
to  be  barely  credible  when  used  by  some  observers,  yet 
to  have  failed  completely  when  employed  by  others; 
that  there  is  no  uniformity  in  the  size  of  the  doses  of 
tuberculin  and  the  intervals  between  their  administra- 
tion recommended  by  different  experts.  Practical  ob- 
jections to  its  use  are  not  wanting.  It  often  fails  to  do 
any  good  in  acute  cases  of  phthisis,  and  many  exports 
advise  that  it  should  not  be  tried  in  febrile  cases.  In  a 
good  many  recorded  instances  catastrophes  have  fol- 
lowed hard  on  its  employment,  as  has  been  indicated 
above.  It  is  said,  with  no  little  truth,  that  only  selected 
cases  of  consumption  are  suitable  for  tuberculin  treat- 
ment, and  it  is  argued  that  these  are  the  cases  that 
would  have  done  well  under  any  method  of  treatment, 
and  that  they  owe  nothing  to  any  specific  action  of  the 
tuberculin  employed.  It  is  also  alleged  that  this  selec- 
tion, exercised  consciously  or  unconsciously,  robs  the 
statistics  of  the  results  of  tuberculin  treatment  of  any 
value  they  may  at  first  sight  seem  to  possess.  It  is 
probable  that  many  of  those  who  have  tried  tuberculin, 
and  failed  to  get  good  results  from  it,  have  been  unfor- 
tunate in  the  selection  of  the  cases  they  treated  or  in 
the  doses  of  the  drug  they  employed,  and  so  have  been 
led  to  condemn  it  prematurely. 

To  sum  the  matter  up,  it  may  be  said  that  the  tuber- 
culin treatment  of  many  forms  of  tuberculosis  holds  a 
strong  position,  and  isbeingemployedincreasingly  year  by 
year.  In  consumption  it  is  second  in  value  to  sanatorium 
treatment,  with  which  it  may  advantageously  be  com- 
bined. In  the  ambulant,  the  dispensary,  the  home,  treat- 
ment of  the  disease  it  is  of  great  value,  though  no  panacea. 
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As  an  appendix  to  tuberculin  treatment  may  be  men- 
tioned the  specific  treatment  of  patients  whose  lungs  are 
infected  with  other  pathogenic  microbes  as 

Infections  ^®^^  ^^  ^^^^-^  tubercle  bacilli,  and  are  said  to 
have  mixed  infections,  as  has  been  men- 
tioned on  p.  87.  It  would  seem  reasonable  to  suppose 
that  tuberculin  treatment  would  be  inadequate  in  tliese 
cases,  for  the  tuberculin  would  exert  no  influence  on  the 
other  varieties  of  bacteria  infecting  the  lungs,  however 
successfully  it  might  cope  with  the  tubercle  bacilli  them- 
selves. Accordingly,  the  attempt  has  often  been  made 
to  isolate  these  other  pathogenic  bacteria  from  the 
patient's  sputum,  and  then  to  prepare  vaccines  from  the 
microbes  so  isolated,  and  to  use  them  as  well  as  tuber- 
culin in  the  treatment.  It  is  obvious  that  this  method 
requires  the  services  of  a  skilled  bacteriologist  to  cul- 
tivate the  special  bacteria  in  each  case,  and  to  prepare 
the  cultures  of  them  necessary  for  the  production  of  the 
vaccines.  Hence  it  can  never  obtain  any  general  ap- 
plication, for  it  is  necessarily  expensive  in  both  time  and 
money.  Still,  it  has  often  been  tried,  and  in  a  few  cases 
with  brilliant  or  moderate  success.  In  many  instances 
it  fails,  probably  because  of  the  difficulty  in  determining 
from  which  of  the  several  or  many  varieties  of  bacleria 
cultivated  from  the  sputum  the  vaccine  should  be  made. 
At  any  rate,  it  is  a  treatment  that  can  do  the  patient  no 
harm  if  properly  carried  out. 


CHAPTER  XIV 

SANATORIUM  TREATMENT 

Definition — History — Outline  of  treatment — Time-table — Fresh 
air — Diet — Rest  and  exercise — Auto-inoculation — Recrea- 
tion— ^The  selection  of  cases — Duration — After-treatment — ■ 
Results. 

Time  was  when  the  sanatorium  treatment  of  consump- 
tion meant  treatment  at  a  sanatorium,  and  that  is  the 
sense  in  which  these  words  are  still  used  in  this  chapter. 
But  since  the  passage  of  the  National  Insurance  Act  of 
1911  the  terms  "  sanatorium  benefit  "  and  "  sanatorium 
treatment  "  have  been  used  indiscriminately  for  any  sort 
of  treatment  in  their  own  homes  or  elsewhere  meted  out 
under  the  Act  to  patients  who  are,  or  are  alleged  to  be, 
tuberculous.  It  seems  a  pity  that  such  a  misleading 
usage  of  the  terms  was  ever  sanctioned. 

It  is  not  Hkely  that  the  first  inventor  of  sanatorium 
treatment  for  phthisis  will  ever  be  known.  Probably 
it  has  been  discovered  and  forgotten  again 
°^^'  half  a  dozen  times  during  the  last  twenty- 
three  hundred  years.  At  any  rate,  it  was  practised 
before  1840  by  George  Bodington  of  Sutton  Coldfield, 
in  Warwickshire,  who,  to  quote  from  Latham,  "  in  1840 
.  .  .  wrote  an  essay  on  '  The  Cure  of  Pulmonary  Con- 
sumption on  Principles  Natural,  Rational,  and  Success- 
ful,' in  which  he  insisted  on  the  importance  of  a  generous 
diet,  fresh  air  day  and  night,  '  together  with  systemic 
arrangements  with  regard  to  exercise  and  general  treat- 
ment, and  the  watchfulness  daily — nay,  almost  hourly 
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— over  a  patient  of  a  medical  man.'     Bodington  em- 
phasised his  views  on  the  necessity  of  a  continuous 
supply  of  fresh  air  by  this  sentence :  '  Cold  is  never  too 
intense  for  a  consumptive  patient;  the  apartment  should 
be  kept  well  aired,  so  that  it  should  resemble  the  pure 
air  outside,  pure  air  being  used  in  the  treatment  as 
much  as  possible.'    This  author  met  with  the  most 
bitter  and  contemptuous  treatment,  being  regarded  as 
a  lunatic.     His  patients  were  driven  from  his  institu- 
tion, which  by  the  irony  of  fate  he  was  compelled  to 
turn  into  an  asylum  for  the  reception  of  the  insane. 
His  sanatorium  was  the  first  of  its  kind  in  the  world, 
and  within  its  walls,  for  several  years  previous  to  the 
pubhcation  of  his  essay,  Bodington  had  practised  his 
principles  and   effected  many  cures."    Nothing   more 
came  of  his  essay  or  his  work,  and  both  were  forgotten. 
For  all  practical  purposes  the  inventor  of  the  modern 
sanatorium    treatment   of   tuberculosis   was    Hermann 
Brehmer,  who  opened  his  sanatorium  at  Gorbersdorf  in 
Switzerland  in  1859.     He,  too,  met  with  much  opposi- 
tion from  the  medical  profession.     But  the  correctness 
of  his  views  on  the  treatment  of  consumption,  although 
they   were   founded   on   wrong   premises,   came   to   be 
generally  recognised  in  the  eighties  of  last  century,  and 
since  that  time  they  have  met  with  almost  universal 
acceptance,  broadly  speaking. 

The  principles  upon  which  modern  sanatorium  treat- 
ment is  founded  have  been  described  in  the  last  chapter 
for  the  most  part,  and  need  not  be  recoimted 

Outline  ol  |j^  cletail.     The  patients  are  given  abundant 

Treatment.    .      ,       .  r   n     1  ■,  -  1  i      +^  i 

fresh  air,   a   full   diet,   rest,   and  graduated 

exercise   or  work.     They   are  under  constant   medical 

observation  or  supervision,  so  that  their  progress  may 

be  noted,   and   the  effect  of  the  treatment   observed. 

They  are  constantly  being  trained  in  the  routine  that 

must  regulate  their  days,  the  limits  that  must  be  set  to 

their  activity,  the  best  ways  of  avoiding  the  infection 

of  others,  and  many  other  matters  that  are  of  great 
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importance  at  the  time,  and  will  continue  to  be  of 
importance  when  they  have  left  the  sanatorium  and 
returned  to  life  at  home. 

Sanatoriums  are  to  be  found  in  all  climates,  on  many 
varieties  of  soil,  and  at  various  altitudes  above  sea- 
level,  so  that  tuberculous  patients  who  have 
special  requirements  in  these  directions  can 
generally  be  accommodated.     Usuall3^  each  patient  has 
a  simply  furnished  sleeping-room  to  himself,  with  access 
to  a  balcony,  veranda,  or  terrace,  as  the  case  may  be, 
where  he  may  rest  on  a  chair  or  couch  in  the  open. 
There  are,  in  addition,  dining-rooms,  recreation-rooms,  or 
sitting-rooms  for  meals  and  social  intercourse,  and  for 
general  use  when  the  weather  is  too  bad  for  the  out-of- 
doors  life.     In  most  sanatoriums  the  buildings  are  of 
the  permanent  type,  made  of  bricks  and  mortar,  designed 
for  the  special  purposes  they  have  to  serve,  costing  a 
good  many  hundred  pounds  per  bed  to  build.     In  other 
cases  the  patients  live  for  the  most  part  in  wooden 
buildings  or  chalets  of  the  temporary  type   that   are 
cheap   and   easily   renewable,    and   only   the   kitchens, 
offices,  and  so  forth  are  permanent  structures.     In  any 
case,  the  rooms  are  constructed  so  as  to  be  light,  air}^ 
orientated  more  or  less  to  the  south.     Special  care  is 
taken  to  see  that  they  can  be  easily  cleaned  and  dis- 
infected, and  afford  no  lodgment  for  dust.     It  is  most 
important  that  the  patients  should  not  be  exposed  to 
the  risk  of  infecting  or  reinfecting  either  themselves  or 
others  with  the  bacteria  in  their  sputum.     It  is  well 
known  that  these  bacteria  readily  find  their  way  into 
the  patient's  environment  if  he  has  any  cough  or  ex- 
pectoration—  his   clothes,    his    books,    the    things    he 
handles,  and  his  personal  effects  generally — and  so  into 
the  dust  that  is  always  collecting  in  inhabited  rooms. 
For  tliis  reason   dust  is  particularly  suspect  in  sana- 
toriums, and  special  precautions  are  taken  to  keep  it 
down.     As  a  further  precaution  to  avoid  the  spread  of 
infection,  each  patient  may  have  his  own  knife  and  fork 
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and  table  utensils  generally.  In  all  sanatoriums  a  great 
deal  of  attention  is  given  to  the  disinfection  of  all  the 
articles  of  daily  use  that  are  likely  to  pick  up  tubercle 
bacilli. 

Sanatorium  patients  should  always  be  employed  in 
some  definite  way  at  any  given  time.  There  should  be 
no  idle  hours  when  they  are  left  to  their  own 
'  devices.  Life  must  be  conducted  by  time- 
table, rule,  and  regulation.  There  is,  of  course,  no 
uniformity  in  the  routine  adopted  for  patients  of  dif- 
ferent social  standing  or  by  different  sanatoriums.  The 
following  table  may  be  taken  as  indicating  the  type  of 
daily  routine: 

7.30  a.m.- — -Patient  called;  temperature  and  pulse- 
rate  taken;  bath;  dressing. 

8  a.m. — Breakfast. 

9  to  9.30  a.m. — Rest  or  recreation. 

9.30  to  12  noon. — Rest,  exercise,  or  manual  labour 
as  prescribed;  visit  of  medical  attendant. 

Noon  to  I  p.m. — Rest  lying  down,  no  talking;  tem- 
perature taken. 

1  p.m. — -Dinner-hour. 

2  to  2.30  p.m. — -Rest  or  recreation. 

2.30  to  4.30  p.m. — -Rest,  exercise,  or  manual  labour, 

as  prescribed. 
4.30  p.m. — ^Tea. 

5  to  6  p.m. — Recreation. 

6  to    y   p.m. — -Rest    lying    down;    temperature    and 

pulse-rate  taken. 

7  p.7n. — Supper. 
8/09  p.m. — Recreation. 
9  ^.w.— Bed. 

Each  patient  keeps  his  own  temperature  chart,  or  at 
any  rate  takes  his  own  temperature,  while  up  and  about. 
Each  is  weighed  every  week  at  some  fixed  liour,  and  in 
the  same  clothing,  and  a  record  of  the  weight  is  charted. 

When  a  patient  first  comes  to  a  sanatorium,  it  is  the 
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common  practice  to  keep  him  at  rest  in  bed  for  a  few 
days  in  order  that  he  may  receive  a  more  careful  and 
thorough  medical  examination,  and  that  his  reaction  to 
his  new  surroundings  may  be  watched.  The  daily  bath 
is  highly  beneficial;  so  much  so,  that  it  is  dignified  by 
the  title  "  hydrotherapy  cure  "  in  Germany — something 
strange  and  new  to  the  patient.  The  temperature  of 
the  bath  should  be  suited  to  the  patient's  taste — cold, 
tepid,  or  warm.  A  spray  bath,  a  sponge  bath,  or  even 
a  plunge  bath  may  be  taken,  and  followed  by  vigorous 
rubbing.  The  object  is  to  brace  up  the  circulation, 
and  harden  the  body  generally,  so  that  it  becomes 
more  resistant  to  chills  and  exposure,  less  prone  to 
pick  up  bacterial  infections.  It  should  be  discontinued 
or  changed  if  it  makes  the  patient  cold,  uneasy,  breath- 
less, or  faint,  and  is  not  followed  by  a  comfortable 
glow. 

To  accustom  the  patient  to  an  abundant  supply  of 
fresh  air  at  all  hours  of  the  day  or  night  is  one  of  the 
chief  objects  of  sanatorium  treatment.  Fresh 
Fresh  Air.  ^.^,  improves  the  appetite  and  nutrition,  and 
so  not  only  makes  the  patient  feel  stronger,  but  also 
increases  his  power  of  resisting  infection  and  throwing 
off  the  disease  from  which  he  is  suffering.  It  also  soothes 
and  quiets  the  nervous  system,  partly,  perhaps,  by 
diverting  the  patient's  attention,  and  it  tends  to  reduce 
the  temperature  if  there  is  fever.  And  it  gives  the 
patient  pure  air  to  breathe — air  that  is  comparatively 
free  from  bacteria  of  all  sorts — and  particularly  free 
from  the  more  dangerous  varieties,  common  in  human 
habitations,  that  are  prone  to  infect  the  air-passages 
and  lungs.  When  he  is  out  of  doors,  the  patient  gets 
his  fresh  air  automatically.  He  should  take  care  to 
avoid  dusty  places,  overheating  from  sitting  in  the  sun, 
chill  from  exposure  to  cold  winds.  While  he  is  indoors, 
fresh  air  is  secured  by  open  windows  and  cross-ventila- 
tion, and  care  should  be  taken  to  avoid  draughts.  How- 
ever violent  the  wind  or  thick  the  fog,  some  window 
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should  always  be  open  in  the  patient's  room,  except 
when  he  is  getting  up,  going  to  bed,  or  being  medically 
examined.  As  for  the  temperature,  hot  rooms  must  be 
forbidden.  In  cold  weather  a  moderate  amount  of 
warming  by  hot  pipes  or  by  open  fires  may  be  allowed. 
It  is  a  fortunate  thing  that  people  who  spend  much 
time  in  the  open  air  soon  become  acclimatised  to  low 
temperatures  indoors,  and  with  the  aid  of  thick  clothing 
and  extra  wraps  soon  find  themselves  comfortable  in 
rooms  that  are  comparatively  cold.  Sudden  variations 
in  the  temperature,  such  as  those  experienced  on  going 
from  a  hot  room  into  the  cold  outer  air,  are  particularly 
injurious  to  tuberculous  patients.  Indeed,  the  open-air 
treatment  commonly  breeds  a  great  intolerance  of 
heated  or  stuffy  atmospheres,  such  as  are  often  met 
with  in  private  houses,  hotels,  theatres,  museums,  and 
churches. 

The  lines  on  which  the  patients  should  be  dieted  have 
been  indicated  on  p.  159.  As  a  rule,  three  meals  a  day, 
with  afternoon  tea  thrown  in,  should  be 
given.  In  exceptional  cases,  where  the  ap- 
petite and  digestion  fail,  the  day's  food  may  be  divided 
up  into  five  small  meals.  The  following  has  been  re- 
commended by  Bardswell  as  a  good  standard  diet  for 
sanatorium  practice: 


Diet. 


Milk     . . 

3     pints 

Milk  pudding      .  .      4 

Bread  . . 

6     ozs. 

Suet     or     sponge 

Butter  .  . 

li     „ 

pudding           . .     3 

Cream  .  . 

I     oz. 

Potatoes  .  .          •  •     5 

Fish      .  . 

4     ozs. 

Egg           ..          ..I 

Meat     .  . 

6       ,, 

Cake         .  .          .  .     I 

Stewed  fruit, 

green  vegetables,  soups,  etc.,  from 

time  t 

0  time. 

ozs. 


oz. 


The  total  heat  value  of  such  a  diet  is  over  3,200 
calories.  One  pint  of  milk  may  be  drunk  at  each 
of  the  three  chief  meals,  and  these  may  be  arranged 
in  accordance  with  some  such  scheme  as  the 
following : 
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Breakfast. 

Oatmeal  porridge. 

Fish,  4  ounces,  or  else 

Ham  or  tongue,  2  ounces. 

Eggs  and  fried  bacon  or  ham. 

Bread,  3  ounces;  butter,  ^  ounce. 

Milk,  I  pint,  with  or  without  tea,  coliee,  etc. 

Dinner. 

Roast  meat,  3  to  4  ounces — beef,  mutton,  poultry,  etc. 
Potato,  5  ounces,  with  some  other  vegetable. 
Pudding,  3  to  4  ounces. 
Bread,  i  ounce. 
Milk,  I  pint. 

Supper. 

Meat,  2  to  3  ounces,  hot  or  cold. 
Bread,  2  ounces;  butter,  i  ounce. 
Milk,  I  pint. 

At  afternoon  tea,  bread-and-butter  or  cake  may  be  eaten. 

Patients  with  good  appetites  will  naturally  take  larger 
quantities  of  many  of  these  articles  of  food.  Over- 
eating is  not  to  be  encouraged.  It  is  desirable  that  the 
patients  should  put  on  weight,  perhaps  at  the  rate  of  a 
pound  or  two  a  week  for  many  weeks  in  succession.  If 
the  rate  of  increase  is  too  rapid,  and  |  pound,  or  even 
I  pound,  is  gained  per  diem,  the  performer  usually 
becomes  fat,  flabby,  scant  of  breath,  and  is  not  likely 
to  do  so  well  as  a  more  moderate  eater.  Still,  in 
emaciated  patients  even  these  very  rapid  gains  of  weight 
are  sometimes  beneficial. 

It  is  of  obvious  practical  advantage  to  give  sana- 
torium patients  ordinary  foods  at  ordinary  hours,  and 
not  to  accustom  them  to  extra  snacks  or  meals  that 
cannot  be  continued  when  they  return  home  or  take  up 
their  trades  and  professional  occupations  again.  For 
this  reason  a  number  of  special  diets  that  have  been 
recommended  for  the  treatment  of  consumption  are 
unpractical,  however  excellent  they  may  be  in  theory. 
When  a  patient  has  left  the  sanatorium,  and  is  con- 
tinuing  the  cure   (or  prophylaxis  against  relapse)   at 
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home  and  at  work,  he  must  hve  more  or  less  in  con- 
formity with  the  foods  and  habits  of  his  kind.  He 
cannot  always  be  breaking  off  to  drink  a  glass  of  milk, 
to  swallow  raw  eggs;  he  cannot  indulge  in  raw  mince 
or  fresh  ox-blood  at  meal-times;  he  cannot  always  have 
patent  nitrogenous  foods,  such  as  tropon,  sanatogen, 
plasmon,  roborat,  and  the  like,  added  to  his  viands. 
Quite  apart  from  questions  of  expense,  elaborate  dietetic 
vagaries  usually  prove  impracticable.  In  other  coun- 
tries, where  foods  and  meal-times  are  very  different  from 
those  met  with  in  Gi'eat  Britain,  quite  other  arrange- 
ments are  naturally  made.  In  Germany,  for  example, 
the  following  series  of  meals  has  been  authoritatively 
recommended  by  Bandelier  and  Roepke: 

1.  Breakfast  at  7.30  or  8  a.m.  Half  a  pint  of  milk, 
weak  coffee  or  cocoa  or  tea,  porridge,  white  bread  and 
butter,  with  perhaps  an  egg,  honey,  or  jam. 

2.  Lunch  at  10  a.m.  Half  or  three-quarters  of  a  pint 
of  milk,  cocoa,  or  soup,  with  dry  or  buttered  bread,  or 
an  egg. 

3.  Dinner  at  i  p.m.  Soup,  meat,  potatoes  and  other 
vegetables,  stewed  fruit  or  salad,  milk  pudding,  a  glass 
of  beer  or  wine  or  mineral  water.  A  course  of  fish  or  a 
second  course  of  meat  may  be  added. 

4.  Tea  at  4  p.m.  Half  or  three-quarters  of  a  pint  of 
milk;  tea,  coffee,  or  cocoa,  with  bread-and-butter  and 
cake. 

5.  Supper  at  7  p.m.  Soup,  hot  or  cold  meat  or  eggs, 
bread-and-butter  and  cheese;  a  glass  of  beer  or  wine,  or 
weak  tea  or  mineral  water.  If  more  is  demanded,  both 
hot  and  cold  meat  may  be  given,  or  another  course  may 
be  added. 

6.  Late  supper  at  9  p.m.  Half  a  pint  of  cocoa,  milk, 
or  thick  soup. 

Such  a  diet  would  have  a  heat  value  of  3,500  or  4,000 
calories. 

Modifications  in  the  diet  will  naturally  be  necessary 
for  the  patients  who  are  doing  badly,  have  an  attack  of 
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fever  or  of  haemoptysis,  suffer  from  loss  of  appetite, 
have  indigestion,  or  are  afflicted  with  laryngeal  tuber- 
culosis that  makes  swallowing  painful.  Food  that  is 
suitable  for  these  cases  must  be  prescribed  on  the  usual 
lines  indicated  by  medical  experience. 

The  ordered  treatment  of  consumption  by  exercise, 

particularly  by  climbing  hills,  was  introduced  in  1859 

by  Brehmer,  as  has  been  mentioned  already. 

Exercise     •^'"^^  ^^  ^'^^  found  that  many  patients  were 
exhausted  by  such  exercise,  and  the  opposite 
plan  of  treatment  by  rest  in  the  open  air  was  advocated 
a  few  years  later  by  Dettweiler.     Here,  again,  the  treat- 
ment was  overdone.     Patients  who  are  fit  for  active 
exercise  require  it,  and  do  not  prosper  under  compulsory 
rest.    Experience  has  abundantly  proved  that  the  middle 
way  is  the  safest,  and  that  both  rest  and  exercise  should 
be  prescribed  in  amounts  shown  by  experiment  to  be 
the  most  suitable  for  each  individual  patient.     Dett- 
weiler's  rest-cure,  or  Liegekiir,  was  conducted  largely  by 
making  the  patients  lie  out  in  large  open  shelters,  or 
Liegehalle,  protected  by  a  roof  and  back-wall  from  the 
elements.     These  have  the  disadvantage  of  being  too 
sociable,  as  they  are  found  to  promote  conversation  and 
excitement  too  readily  in  susceptible  phthisical  patients. 
It  is  very  important  that  rest  should  be  interpreted  as 
rest  lying  down,  with  repose  of  both  body  and  mind 
while  it  is  being  taken.     Talking  during  hours  of  rest 
should  be  barred. 

If  the  patient  has  active  disease  in  his  lungs,  and  a 
temperature  rising  to  100°  F.  at  any  time  of  day,  he 
should  be  kept  in  bed  on  absolute  rest  until  his  maxi- 
mum temperature  falls.  Shortness  of  breath  on  exer- 
tion, or  a  pulse-rate  over,  say,  96,  are  further  indica- 
tions for  prescribing  rest  until  some  improvement  is 
obtained.  But  it  is  impossible  to  formulate  hard  and 
fast  rules  to  regulate  the  amount  of  exercise  that  may 
be  ordered  as  the  patient's  general  health  improves,  and 
the  tuberculous  lesion  in  his  lungs  becomes  quiescent. 

13 
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Exercise,  like  rest,  is  prescribed  empirically.  The  object 
is  to  increase  it  gradually  day  b}^  day  in  such  measure 
that  the  patient  is  never  overdone  or  tired.  If  he 
attempts  too  much,  this  will  show  itself  at  once  by  a 
rise  in  temperature,  often  with  a  sense  of  malaise  or 
exhaustion  also;  and  rest,  or  at  any  rate  a  diminished 
amount  of  exercise,  must  be  ordered  for  the  next  few 
days.  The  most  convenient  form  of  exercise  is  walking, 
as  it  is  universally  available.  At  first  it  should  be  on 
the  fiat,  at  a  slow  rate  (two  miles  an  hour),  and  for  a 
few  minutes  only.  Going  up-hill  should  not  be  at- 
tempted until  the  patient  can  walk  a  mile  or  two  on  the 
flat.  In  any  case,  climbing  should  be  arranged  so  that 
the  return  journey  is  made  down-hill.  Manual  exer- 
cises generally  come  later  in  the  treatment,  because  they 
exercise  the  muscles  of  the  shoulders  and  chest,  and  so 
tend  to  react  upon  the  lungs  lying  within  the  chest 
much  more  than  walking  does. 

Graduated  labour  in  place  of  Brehmer's  graduated 
walking  exercise  was  introduced  at  Frimley  Sanatorium 
by  Paterson  in  1906,  and  has  been  extensively  employed 
there  and  elsewhere  since  that  date.  The  patient  begins 
with  graduated  walking,  until  six  miles  a  day  are  being 
covered.  He  then  passes  on  through  the  following  six 
grades  of  labour,  spending  a  week  or  two  in  each  ac- 
cording to  circumstances,  or  three  weeks  in  Grades  5 
and  6.  It  is  essential  that  he  should  be  under  con- 
tinuous medical  observation  and  control  throughout,  and 
advanced  from  grade  to  grade  in  proportion  as  he  shows 
himself  fit  for  advancement.  The  following  scheme  will 
indicate  the  kind  of  work  that  may  be  done: 

Grade  i. — Carrying  a  small  basket  with  about  10 
pounds  weight  up-hill,  six  or  seven  miles  a  day.  Alterna- 
tively, light  weeding,  potting  plants,  basket-work. 

Grade  2. — Carrying  a  basket  with  about  18  pounds 
weight  up-hill,  six  or  seven  miles  a  day.  Alternatively, 
weeding,  watering,  chopping  firewood,  painting,  etc. 
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Grade  3. — Light  garden-work:  sweeping,  hoeing, 
raking,  cutting  grass,  etc. 

Grade  4. — ^Use  of  a  small  spade  or  pitchfork;  mowing 
or  rolling  grass,  sawing  trees.  From  2  to  4  tons  of 
earth  may  be  shovelled  into  a  cart,  using  a  small  shovel. 

Grade  5. — Use  of  a  full-sized  pick,  fork,  or  spade; 
shovelling  6  tons  of  earth  into  a  cart;  trenching  ground, 
felling  trees,  mixing  concrete,  heavy  work  generally. 

Grade  6. — ^As  in  Grade  5,  but  for  five  hours  a  day, 
instead  of  for  four  hours,  as  in  Grades  i  to  5. 

Graduated  exercise  for  women  is  similar,  but  lighter, 
including  garden-work,  poultry-keeping,  indoor  work. 
Sunda}/  is  a  day  of  rest  for  all. 

The  idea  underlying  treatment  by  graduated  work  is 
conveyed  in  the  unsightly  word  "  auto-inoculation."  In 
every  tuberculous  patient  poisonous  sub- 
Inoculation  stances  are  produced  at  the  site  of  the 
'  tuberculous  lesion  in  the  lungs  in  the  case 
of  consumption.  The  poisonous  substances  are  pre- 
sumably akin  to  tuberculin,  as  they  are  the  products  of 
the  vital  processes  of  the  tubercle  bacilli.  Now,  these 
substances  are  always  escaping  into  the  patient's  system 
in  larger  or  smaller  amounts  so  long  as  the  lesion  is 
active,  and  roughly  in  proportion  to  its  activit}'.  If 
they  escape  in  large  amounts,  they  flood  the  patient's 
tissues,  so  to  speak,  overpowering  the  forces  of  defence 
they  possess,  making  the  victim  feverish  and  acutely 
ill.  Such  a  patient  is  going  down-hill.  But  if  the 
poisons  are  produced,  and  escape,  only  in  small  quan- 
tities, they  may,  and  often  do,  have  the  effect  of  stimu- 
lating the  patient's  defensive  mechanisms,  and  assisting 
his  tissues  in  the  struggle  they  are  waging  against  the 
tubercle  bacilh,  on  the  principle  of  a  hair  of  the  dog 
that  bit  him.  Such  a  patient  is  on  the  upward  path, 
improving.  One  of  the  effects  of  exercise  or  work  is  to 
increase  the  amount  of  the  poisonous  substances  that 
escape  from  the  patient's  tuberculous  lesion  into  his 
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circulating  blood.  In  other  words,  exercise  brings  about 
auto-inoculation,  or  makes  the  patient  inoculate  him- 
self with  his  own  tuberculous  poison.  The  process  is 
exactly  analogous  to  the  inoculation  with  tuberculin 
that  forms  the  basis  of  the  tuberculin  treatment  of 
tuberculosis.  The  main  differences  are  that  in  the  tuber- 
culin treatment  the  size  and  composition  of  the  dose 
are  known,  whereas  in  the  treatment  by  auto-inocula- 
tion they  can  only  be  guessed  at  with  some  accuracy. 
Just  as  in  the  former  the  object  is  to  inject  as  much 
tuberculin  as  can  be  injected  without  producing  a 
reaction,  or  tuberculin  reaction,  so  it  is  in  the  latter. 
The  patient  is  made  to  auto-inoculate  himself  (a  horrible 
phrase  !)  by  exercise  or  work,  but  always  in  such  a  way 
as  not  to  overdo  it,  and  not  to  set  free  enough  of  the 
poisonous  substances  to  make  himself  feverish  or  ill. 
Hence  the  necessity  for  grading  the  work  or  exercise 
with  constant  care,  just  as  the  doses  of  tuberculin  ad- 
ministered have  to  be  carefully  graded  in  the  tuberculin 
treatment. 

Sanatorium  patients  are  almost  bound  to  do  badly  if 

they  are  bored  by  the  treatment.     It  is  necessary  for 

„        „       their  cure  that  they  should  co-operate  in 

RpcrpjiLion 

carrying  out  the  apparently  thankless  round 
of  sleeping  and  eating,  resting  and  taking  exercise.  It 
is  therefore  essential  that  some  amount  of  recreation 
should  be  included  in  the  daily  routine,  excepting  in  the 
case  of  patients  who  are  temporarily  on  absolute  rest, 
and  must  not  be  exposed  to  the  exertion  or  excitement 
of  even  five  minutes  of  conversation,  or  a  game  of 
dominoes.  It  is  advisable  to  confine  the  recreation  to 
certain  hours  of  the  day,  as  its  value  is  enhanced  thereby. 
Indoors,  various  card  games — draughts,  chess,  halma, 
and  the  like,  may  be  allowed,  with  fancy  needlework 
for  the  ladies,  and  music;  but  not  singing,  because  it 
puts  a  strain  upon  the  lungs.  Outdoor  games  may  be 
played  if  they  are  within  the  patient's  reach,  always 
with  a  careful  eye  on  the  degree  of  convalescence  to 
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which  each  patient  has  attained.  At  first  only  the 
gentlest  of  games  are  permissible,  such  as  croquet, 
clock  golf,  or  putting,  bowls,  deck  quoits,  carriage- 
driving.  By  the  time  the  patient  has  reached  the  stage 
of  walking  several  miles  a  day,  or  doing  manual  labour, 
and  is  free  from  active  disease,  more  energetic  games  or 
diversions  may  be  allowed,  such  as  boating,  riding, 
motoring,  bicychng,  golf,  even  the  mild  form  of  domestic 
lawn-tennis  known  as  "  pat-ball."  When  the  disease 
has  been  arrested  or  cured  for  a  year  or  two,  and  the 
patient  has  been  fully  convalescent  for  that  period,  any 
games  or  pastimes,  except  the  most  strenuous,  may  be 
indulged  in ;  but  it  is  very  doubtful  whether  such  things 
as  rowing  races,  football,  hockey,  base-ball,  boxing, 
swimming,  should  ever  be  allowed,  owing  to  the  violence 
of  the  strains  and  shocks  to  which  those  who  indulge  in 
them  are  necessarily  exposed.  No  hard  and  fast  rules 
can  be  laid  down  here,  and  the  games  a  patient  may  or 
may  not  play  must,  in  the  long-run,  be  decided  by  the 
results  of  experiment.  If  any  game  or  form  of  exercise 
causes  no  subsequent  rise  of  temperature  and  pulse-rate, 
no  malaise  or  cough,  and  if  the  patient  appears  to  be 
the  better  for  it,  the  assumption  that  it  has  done  good 
is  justified. 

As  for  smoking,  it  may  be  permitted  in  modera- 
tion, but  need  not  be  encouraged.  It  should  not  be 
allowed  to  patients  with  much  cough  or  laryngeal 
tuberculosis. 

It  is  important  that  sanatorium  patients  should  not 
be  allowed  too  many  visitors.  In  sanatoriums,  as  in 
hospitals  and  nursing-homes,  the  excitement  of  con- 
versing with  visitors  often  shows  itself  by  an  attack  of 
fever  lasting  a  day  or  more  immediately  after  they  have 
left.  In  consumptives  these  rises  of  temperature  are 
most  undesirable,  and  may  be  confidently  expected  if 
nervous  and  excitable  patients  are  allowed  to  receive 
visitors,  or  to  transact  business,  or  to  hear  upsetting 
news. 
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The  selection  of  cases  for  sanatorium  treatment  is  not 
conducted  on  any  uniform  or  standard  lines,  although 
it  now  is  really  a  matter  of  urgency  that 
tion  of  Cases  ^^'^^'^  should  be  some  general  agreement  as 
"  to  the  way  in  which  it  is  made.  The  diffi- 
culty is  this — that  while  the  tuberculous  patients  in  this 
country  who  would  profit  by  sanatorium  treatment  are 
to  be  numbered  by  hundreds  of  thousands,  the  number 
of  sanatorium  beds  to  be  disposed  of  in  this  country  is 
only  a  few  thousand.  Hence  it  is  absolutely  necessary 
that  a  very  careful  selection  should  be  made,  and  that 
only  the  most  cu':able  cases  of  consumption  should 
receive  sanatorium  treatment,  so  long  as  the  pressure 
on  the  sanatorium  accommodation  remains  as  great  as 
it  is  at  present.  Practical  considerations  demand  that 
preference  should  be  given  to  the  patients  with  the 
smallest  pulmonary  lesions,  those  who  are  in  the  earliest 
stages  of  the  disease,  those,  in  fact,  who  are  likely  to 
make  the  best  recovery  in  the  shortest  possible  time. 
This  is  particularly  the  case  with  consumptives  of  the 
working  classes,  who  do  not  pay  for  their  treatment 
themselves,  and  are  kept  from  earning  their  living  and 
supporting  their  families  while  the  treatment  is  in  pro- 
gress. So  long  as  the  sanatorium  treatment  can  only 
be  given  for  a  month  or  two,  on  account  of  economic 
reasons,  as  is  now  the  case,  it  is  right  that  earh^  cases 
should  receive  it  first.  But  it  must  be  clearly  under- 
stood that  the  number  of  consumptives  who  would 
benefit  by  it  is  very  much  greater  than  the  number  of 
those  who  can  hope  to  receive  it,  and  also  that  there  is 
great  danger  lest  the  stay  of  each  patient  in  the  sana- 
torium should  be  cut  unduly  short  in  order  that  room 
for  another  candidate  may  be  found. 

As  things  are  at  present,  febrile  cases  of  phthisis 
should  not  be  sent  to  sanatoriums,  except  in  the  case 
of  patients  who  are  well-to-do.  This  is  not  because 
such  cases  do  badly  there,  but  because  they  are  bound 
to  progress  more  slowly  and  to  demand  a  longer  course 
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of  treatment  than  cases  that  are  free  from  fever.  In 
the  same  way  patients  with  well-marked  disease  of  a 
chronic  type  in  one  or  both  lungs  should  be  regarded  as 
ineligible  for  treatment  at  a  sanatorium,  although  ex- 
perience shows  that  they  may  often  be  patched  up  for 
a  time  and  rendered  able  to  work  again  by  the  fresh  air, 
good  feeding,  and  graduated  exercise  of  the  treatment. 
The  community  stands  to  gain  more  by  the  arrest  or 
cure  of  an  early  case  than  it  does  by  the  temporary 
patching  up  of  a  chronic  case.  For  similar  reasons 
patients  with  disease  of  a  progressive  type,  patients  with 
a  tendency  to  hsemoptysis,  patients  with  any  serious 
complication  unfitting  them  for  exercise  in  the  open  air 
(tuberculous  laryngitis,  pleurisy,  disease  of  the  heart  or 
kidneys,  for  example),  patients  with  extensive  involve- 
ment of  one  or  both  lungs,  are  not  at  the  present  time 
suitable  candidates  for  treatment  at  a  sanatorium. 
Unless  they  can  pay  well  for  the  privilege,  there  is  no 
room  for  them  there. 

The  very  early  case  of  phthisis  may  hope  for  arrest 
or  even  cure  of  his  disease  in  three  months.  But 
the  number  of  such  people  is  comparatively 
small,  and  early  cases  will  generally  need 
six  months  of  sanatorium  treatment,  or  perhaps  three 
months  of  sanatorium  treatment,  followed  by  three 
months  of  convalescence  elsewhere  on  similar  lines. 
When  the  treatment  is  not  begun  until  there  is  well- 
marked  disease  in  the  lungs,  it  is  likely  to  be  propor- 
tionately longer,  and  the  patient  should  realise  that  he 
may  have  to  devote  a  year  or  several  years  to  the 
recovery  of  his  health.  It  is,  of  course,  not  necessary 
that  all  this  time  should  be  spent  in  sanatoriums.  An 
intelligent  patient  can  learn  all  he  needs  to  know  about 
the  routine  regulation  of  his  life  by  going  through  a 
three  months'  course  of  sanatorium  treatment.  He 
may  then  continue  the  treatment  at  home  or  elsewhere, 
preferably  under  medical  supervision,  only  returning  to 
a  sanatorium  if  his  progress  towards  recovery  is  arrested 
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or  unduly  slow.  Sanatorium  treatment  cannot  be 
rushed  or  given  while  you  wait.  It  is  doubtful  whether 
a  stay  of  a  month  or  six  weeks  in  a  sanatorium  is  of  any 
but  a  temporary  value  to  the  consumptive  patient, 
whether  from  an  educational  or  a  curative  point  of 
view. 

The  last  paragraph  makes  it  clear  that  most  patients 

have  to  continue  to  regulate  their  lives  on  sanatorium 

lines  for  months  or  even  years  after  they 

Treatment    ^^"^^  ^^^^   ^^^   sanatorium,    so   far   as   they 
possibly  can.     This  may  be  easy  enough  for 
those  who  do  not  have  to  earn  their  own  living,  but  it 
is  bound   to  be   a   matter   of   difficulty  for  the  great 
majority  of  the  patients,  who  have  to  return  to  work 
sooner  or  later.     Still,  with  good-will  a  great  deal  can 
be  done.     Fresh  air  at  night  can  always  be  obtained  by 
keeping  the  window  open,  and  having  the  head  of  the 
bed  near  it.     Fresh  air  by  day  can  be  obtained  if  office 
or  workshop  windows  can  be  kept  open,  or,  if  they  can- 
not, by  change  of  employment  or  occupation.     Atten- 
tion to  the  diet  can  secure  that  it  is  as  fully  nutritious 
as  necessary.     A  due  amount  of  time  for  meals,  perhaps 
even  a  brief  rest  before  or  after  eating,  can  generally  be 
obtained  if  the  effort  is  made.     Over-fatigue  at  work  or 
play,  late  hours,  bad  atmospheres,  can  almost  always  be 
avoided  when  their  harmful  effects  are  reahsed,  although 
this  means  giving  up  attendance  at  theatres,  concerts, 
dinners,  public  entertainments  of  all  sorts,  club  meet- 
ings, public-houses,  cinematograph  shows,  and  the  like. 
And,   finally,  week-ends  can  be  devoted  to  obtaining 
fresh  air  and  rest  with  success  by  patients  in  all  but  the 
lowest  social  ranks,  whether  in  town  or  country. 

The  pessimist  would  have  us  call  no  man  cured  of 

consumption  until  he  is  dead  of  some  other  disease. 

The  optimist  speaks  airily  of  cure  when  a 

patient  has  left  a  sanatorium  with  no  patent 

signs  of  disease  after  a  few  months'  treatment.     Both 

are  in  error.     Of  the  two,  the  pessimist  is  nearer  the  truth. 
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When  a  consumptive  leaves  a  sanatorium  in  good 
general  health,  without  cough  or  expectoration,  and 
free  from  all  signs  of  active  disease,  it  is  right  to  say 
that  his  disease  has  been  arrested.  If  the  arrest  con- 
tinues indefinitely,  the  patient  has  been  cured.  But 
the  term  "  cured  "  should  not  be  used  until  at  any  rate 
several  years  have  elapsed  without  any  recurrence  of 
the  disease  in  the  lungs.  Should  the  patient  then 
develop  signs  of  pulmonary  tuberculosis  again,  it  is 
likely  that  he  is  suffering  from  a  relapse,  although  the 
possibility  that  he  has  been  cured  of  his  original  attack, 
but  reinfected  from  outside,  must  always  be  kept  in 
mind. 

The  results  of  sanatorium  treatment  may  be  illus- 
trated by  statistics.  The  following  table,  compiled  from 
a  recent  publication  of  the  Charity  Organisation  Society 
in  London,  sets  out  the  results  of  the  society's 
experience  of  sanatorium  treatment  in  the  years 
1902-1913 : 


Year. 

Number 

of  New 

Cases  dealt 

with. 

Condition  at  the  End  of  1913. 

Well, 

Working, 

or  Fit  for 

Work. 

Improved 
or  Fit 

for  Light 
Work. 

Unim- 
proved or 
Relapsed. 

Dead. 

Lost 
Sight  of. 

1902 

1903 
1904 

1905 
1906 
1907 
1908 
igog 
igio 
1911 
igi2 
1913 

7 

33 
54 
45 
56 
28 
91 
71 
94 

lOI 

108 
49 

2 

6 
16 
II 
12 

6 

39 
26 

41 
55 
49 
23 

3 

I 

7 

I 
6 
6 

9 
10 
18 

9 

2 

2 

3 
8 
8 
II 
12 
II 
12 

3 
21 
28 
20 
30 
14 
30 
22 
20 

17 
21 

4 

2 

4 

7 

II 

7 
4 
8 

9 

13 
7 
9 

I 

Totals 

737 

286 

70 

69 

230 

F2 
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The  737  patients — ^366  men  and  371  women — were  all 
members  of  the  working  classes.  The  great  majority 
were  sent  to  sanatoriiims  in  Berks,  Norfolk,  Oxford- 
shire, Suffolk,  and  Surrey.  The  duration  of  their  stay 
varied  between  thirteen  and  forty  weeks,  averaging 
over  nineteen  weeks. 


CHAPIER  XV 

THE  PREVENTION  OF  TUBERCULOSIS 

Three  main  factors — Education  of  the  public — The  early  dia- 
gnosis of  phthisis — Compulsory  notification — The  dispensary 
system — Tuberculosis  schools — Infection  by  meat  and  milk 
— The  need  for  legislation — The  pasteurization  of  milk — 
The  sanitary  authority — Homes  for  advanced  cases — 
Disinfection— Summary  and  conclusion. 

Tuberculosis  in  human  beings  has  now  been  considered 

in  all  its  most  important  aspects  but  one — namely,  that 

•  ""  _    of  its  prevention.     The  great  principle  that 

iThree  Mam  ^-,-^^5^-  -^q  j^gp^  j^  mind  here  is  this:  Without 

tubercle  bacilli  there  is  no  tuberculosis.  In 
other  words,  if  the  spread  of  tubercle  bacilli  could  be 
stopped,  tuberculosis  would  die  out,  and  no  new  cases 
of  the  disease  would  occur.  The  transmission  of  tuber- 
culosis in  all  its  forms  is  absohitely  dependent  upon  the 
transference  of  an  adequate  dose  of  living  tubercle 
bacilH  from  a  tuberculous  person  or  animal  to  an  indi- 
vidual who  was  previously  free  from  the  disease.  Tuber- 
culosis never  arises  spontaneouslj^  but  is  always  due, 
whether  directly  or  indirectly,  to  infection  from  a 
previous  case.  Hence  the  paramount  importance,  from 
the  preventive  point  of  view,  of  keeping  an  eye  on  the 
tubercle  bacillus,  and  destroying  it  wherever  it  may  be 
met  with.  It  may  be  difficult  or  even  impossible  to  kill 
the  bacilli  in  a  patient's  tuberculous  focus,  as  has  been 
abundantly  shov/n  in  the  earlier  pages  of  this  book ;  but 
once  they  have  left  the  body,  in  the  expectoration  or 
some  other  discharge,  they  are  easily  destroyed  by  ex- 
posure to  light,  heat,  or  antiseptics,  and  so  rendered 
incapable  of  spreading  tuberculosis. 

203 
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From  the  practical  point  of  view  it  is  not  possible  to 
secure  the  immediate  destruction  or  sterihsation  of  all 
the  sputum  and  other  infectious  discharges  of  tuber- 
culous patients,  nor  is  it  possible  to  prevent  entirely  the 
consumption  of  milk  and  food  containing  tubercle 
bacilli.  Still,  it  must  bo  recognised  that  the  progress 
of  public  education  in  these  matters,  and  the  advances 
in  practical  sanitation,  have  done  a  great  deal  in  recent 
years  to  bring  about  these  desirable  results.  The  con- 
sequence is  that  the  little  world  in  which  each  one  of  us 
lives  and  moves  still  offers  opportunities  for  picking 
up  the  infection,  i  Towns,  villages,  workshops,  offices, 
houses,  places  of  public  resort  generally,  are  all  prone 
to  be  infected  with  tubercle  bacilli.  Hence  the  next 
duty  of  preventive  medicine  is  to  recognise  this  fact, 
and  to  see  to  it  that  both  healthy  and  tuberculous 
people  are  exposed  to  the  danger  of  infection  or  rein- 
fection as  little  as  possible.  This  is  done,  as  has  been 
indicated  already,  by  waging  war  upon  dust  both  indoors 
and  out,  by  condemning  insanitary  workshops  and 
homes,  by  insisting  that  all  houses  and  public  places 
shall  be  well  aired  and  well  lit,  by  avoiding  overcrowd- 
ing, and  by  segregating  the  patients  with  advanced 
phthisis,  who  are  the  main  disseminators  of  tubercle 
bacilli. 

There  is  yet  a  third  factor  of  general  importance  here. 
It  has  to  be  recognised  that  tubercle  bacilli  are  sure  to 
be  found  in  the  surroundings  of  all  communities  of 
human  beings,  and  also  that  no  amount  of  care  in  the 
sanitation  and  management  of  these  communities  will 
prevent  the  infection  of  individuals  with  these  bacilli  in 
larger  or  smaller  doses.  Now,  it  is  certain  that  the 
susceptibility  to  tuberculosis  varies  wth  the  state  of 
the  general  health  and  nutrition.  Healthy  and  well- 
fed  people  are  immune  to  small  doses  of  tubercle  bacilli, 
though  not  to  large  ones.  Ill-health,  starvation,  over- 
fatigue, lower  the  resisting  powers  of  the  body,  and 
enable  these  small  doses  of  tubercle  bacilli,  or  lepeated 
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very  small  doses,  to  gain  a  footing  in  the  individual's 
tissues,  and  to  bring  about  his  effective  infection. 
Hence  the  third  object  of  preventive  medicine  must  be 
to  have  a  care  for  the  general  health  and  nutrition  of 
all  the  members  of  the  community,  particularly  the 
poor,  in  order  to  lessen  the  predisposition  to  tuber- 
culosis in  so  far  as  it  is  liable  to  temporary  increase  by 
res  angusta  domi  and  overwork. 

Reducing  the  matter  to  its  simplest  terms,  then,  the 
problems  that  have  to  be  solved  in  the  prevention  of 
tuberculosis  are  two: 

1.  To  prevent  tuberculous  persons  and  animals  from 
disseminating  tubercle  bacilli  among  the  community. 

2.  To  minimise  the  chances  of  effective  infection  with 
these  bacilli,  to  which  the  non-tuberculous  are  exposed. 

It  remains  to  consider  the  practical  ways  in  which 
these  problems  may  be  attacked. 

The  commonest  mode  of  infection  in  tuberculosis  is 
by  the  inhalation  of  tubercle  bacilli  derived  from  the 
sputum  of  a  phthisical  patient.  Hence  the 
^he^'pubiic**  ^^^oi'i^'^ous  importance  of  teaching  the  public 
to  give  up  the  dangerous  habit  of  expectorat- 
ing broadcast.  Persons  with  either  chronic  or  latent 
tuberculosis  of  the  lungs  may  go  about  for  years  spitting 
in  the  streets,  spitting  in  places  of  public  resort,  spitting 
in  their  workshops  or  in  their  own  homes,  and  so  ex- 
posing others  to  the  risk  of  infection,  with  results  that 
are  none  the  less  disastrous  because  they  cannot  be 
brought  home  to  any  individual  offender  in  the  vast 
majority  of  cases.  For  example,  out  of  105  specimens  of 
sputum  collected  from  the  streets  of  Liverpool  5  were 
found  to  contain  tubercle  bacilli.  Clifford  (1914)  has 
found  tubercle  bacilli  in  nearly  60  per  cent,  of  similar 
samples  collected  in  Swansea.  A  patient  with  moder- 
ately advanced  phthisis  may  spit  up  as  many  as  four 
million  million  tubercle  bacilli  in  a  day.  The  dangers 
of  indiscriminate  spitting  can  hardly  be  overrated. 

Public  opinion  is  much  better  informed  on  this  point 
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now  than  it  was  a  few  decades  ago.  Spitting  in  the 
streets  or  footpaths,  in  pubhc  places  of  all  sorts,  is  much 
less  common  than  it  was,  although  it  is  still  far  from 
having  been  abolished.  The  use  of  spittoons,  while  it 
lessens  the  dangers  of  expectoration  indoors,  is  far  from 
being  a  satisfactory  solution  of  the  problem,  and  is 
being  increasingly  recognised  as  something  of  an  offence 
against  decency.  By-laws  against  spitting  on  the  floor 
or  against  the  walls  of  various  public  places  and  public 
conveyances  have  been  passed  by  many  local  authorities, 
and  their  occasional  enforcement  in  courts  of  law  has 
done  a  great  deal  to  lessen  the  nuisance.  The  same  is 
true  of  the  public  notices,  drawing  attention  to  the 
dangers  of  the  practice,  that  are  often  to  be  seen  in 
public-houses,  public  conveyances,  and  the  like.  It 
would  be  a  good  thing  if  people  who  must  spit  in  the 
street  were  encouraged  to  spit  into  the  gutter  or  down 
gully-gratings  only,  for  in  dry  weather,  when  there  is 
the  danger  that  the  sputum  will  dry  up  and  be  dis- 
seminated as  dust,  both  gutters  and  gullies  are  likely 
to  be  swilled  out  several  times  a  day  by  street  watering, 
so  that  their  contents  are  kept  damp,  and  do  not  form 
dust. 

Phthisical  patients  should  be  carefully  instructed  in 
the  art  of  spitting  and  disposing  of  their  sputum  with- 
out endangering  others.  The  following  are  the  direc- 
tions on  these  points  given  to  the  tuberculous  patients 
at  the  Brompton  Hospital  for  Consumption  in  London, 
and  are  quoted  to  illustrate  the  kind  of  instruction 
required : 

Directions  to  Patients  suffering  from  Pulmonary 
Tuberculosis  (Consumption). 

I.  The  expectoration  is  the  great  source  of  infection 
in  pulmonary  tuberculosis;  therefore  never  spit  about 
the  streets,  on  the  floor,  or  in  the  fireplace,  but  into  a 
vessel  containing  some  strong  solution  of  soda. 
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2.  Never  cough  in  anybody's  face,  but  turn  j^'our  head 
away  and  hold  a  handkerchief  before  your  mouth. 

3.  When  indoors  always  use  a  cup,  jar,  or  hand- 
spittoon,  and  when  out  a  pocket-spittoon  (such  as  can 
be  obtained  at  the  hospital  at  cost  price).  Each  should 
contain  a  little  strong  solution  of  soda.  Empty  the 
contents  of  the  spittoons  down  the  water-closet  every 
day;  never  upon  the  dust-heap. 

4.  Wash  spittoons  thoroughly  when  empty  with  boil- 
ing water  to  which  some  soda  has  been  added. 

5.  Change  your  handkerchiefs  frequently — at  least 
once  a  day.     Scald  them  before  they  are  washed. 

6.  Do  not  swallow  the  expectoration,  as  by  so  doing 
other  organs  of  the  body  may  become  affected  with 
tuberculosis. 

7.  Keep  your  room  scrupulouslj'  clean,  and  the 
windows  widely  open  day  and  night. 

8.  If  possible,  occupy  a  separate  room,  01  at  any  rate 
a  separate  bed. 

9.  Do  not  kiss  anybody  upon  the  mouth. 

10.  Milk  should  be  boiled  before  being  used. 

Education  in  the  dangers  of  indiscriminate  spitting 
should  be  begun  early,  and  should  be  explained  in  the 
lessons  on  elementary  hygiene  given  to  school-children. 
Both  young  and  old  can  profit  by  such  object-lessons  as 
the  Tuberculosis  Exhibition,  formed  in  1909  by  the 
National  Association  for  the  Prevention  of  Consump- 
tion and  other  Forms  of  Tuberculosis,  and  the  two 
Tuberculosis  Caravans  sent  touring  round  the  country 
by  the  same  association.  The  Exhibition  gives  an  excel- 
lent demonstration  of  the  dangers  and  prevention  of 
tuberculosis,  and  is  divided  into  six  sections  as  follows : 
(i)  Statistics  to  show  the  extent  of  tuberculosis;  (2)  where 
consumption  lurks,  to  illustrate  the  conditions  favouring 
its  spread;  (3)  how  consumption  is  prevented,  with  a 
dispensary  exhibit ;  (4)  how  consumption  is  cured,  with 
exhibits  of  sanatorium  treatment  and  of  home  treat- 
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ment  and  shelters;  (5)  children's  section;  (6)  open-air 
schools  section.  This  Exhibition  has  travelled  round 
Great  Britain,  and  has  been  visited,  it  is  said,  by  over 
a  million  people.  The  two  Caravans  have  similarly 
visited  many  villages,  giving  demonstrations,  lectm'es, 
and  exhibits  on  the  same  lines  as  the  Tuberculosis  Ex- 
hibition. 

From  the  point  of  view  of  preventing  its  spread,  it  is 

of  great  importance  that  phthisis  should  be  diagnosed  at 

the  earliest  possible  moment.      It  often  hap- 

The  Early  pens,  unfortunately,  that  phthisical  patients 

PhUiisb°  ^1"^  treated  for  such  indefinite  ailments  as 
influenza,  cough,  bronchitis,  or  debility,  for 
months  or  even  years  after  they  have  begun  to  expec- 
torate tubercle  bacilli  and  to  be  a  source  of  danger  to 
others.  Once  they  have  been  detected,  these  patients 
can  receive  sanatorium  treatment  and  education  in  the 
disposal  of  their  sputum  that  will  make  them  compara- 
tively harmless  to  other  persons.  Two  things  are  neces- 
sary for  their  detection — firstly,  medical  examination  by 
an  expert  physician,  who  may  be  found  at  a  hospital  or 
dispensary;  and,  secondly,  examination  of  the  suspect's 
sputum  for  the  presence  of  tubercle  bacilh.  Both  should 
be  immediately  available  free  of  charge  for  persons  sus- 
pected of  tuberculosis,  whether  the  suspicion  has  arisen 
in  the  mind  of  the  patients  themselves,  or  in  those  of 
the  medical  officer  of  health  and  his  home-visitors. 

But  there  are  great  difficulties  even  in  this  simple 
programme.  First  and  foremost  is  the  inertia  of  the 
patient.  Members  of  the  working  classes  often  neglect 
illness,  so  long  as  it  does  not  prevent  them  from  going 
to  work  or  their  children  from  attending  school.  The 
spread  of  education  is  gradually  lessening  this  evil,  but 
it  is  still  unfortunately  the  case  that  comparatively  few 
working  people  with  consumption  come  up  for  expert 
examination  until  they  have  had  the  disease  for  many 
weeks  or  months.  By  this  time  the  lungs  have  become 
extensively  affected,  the  tuberculosis  is  no  longer  in  its 
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early  stages,  the  prospects  of  cure  or  even  arrest  are 
much  diminished;  still  worse,  the  patient  has,  mean- 
while, been  a  dangerous  yet  undetected  source  of  infec- 
tion to  his  family  and  fellow-workmen.  Another  prac- 
tical obstacle  in  the  early  diagnosis  of  phthisis  is  the 
difficulty  in  bringing  the  medical  expert  and  the  patient 
together  at  an  hour  convenient  to  both.  Dispensaries 
and  hospital  out-patient  departments  are  usually  open 
during  the  morning  or  afternoon ;  members  of  the  work- 
ing classes  are  not  free  till  the  evening,  and  unless  they 
feel  quite  ill,  can  seldom  be  persuaded  to  lose  half  a  day's 
or  a  day's  work  (and  wages)  in  order  to  attend  at  the 
dispensary  or  hospital.  By  the  time  the  evening  is 
reached  the  medical  expert,  tired  by  the  day's  work, 
may  no  longer  be  at  his  best.  The  examination  of 
patients  in  the  evening  must  be  made  by  artificial  light, 
and  that  is  much  less  satisfactory  for  the  purpose  than 
daylight.  Still,  these  are  difficulties  that  \vill  yield  to 
education  and  organisation,  both  of  which  are  urgently 
needed  if  the  early  detection  of  consumption  is  to  be 
assured. 

The  notification  of  aU  cases  of  phthisis  became  com- 
pulsory at  the  beginning  of  1912  in  Great  Britain;  in 
Ireland  it  is  not  enforced.     In  New  York  it 
NotiOcaaorf  ^'^^^  introduced  as  long  ago  as  1898,  prema- 
turely.    Many  objections  have  been  urged 
against  its  introduction.     It  has  been  said  that  its  en- 
forcement would  be  impracticable,  that  it  would  give 
no  useful  information,  that  it  would  lead  to  interfer- 
ence with  the  patient's  liberty  and  social  welfare,  that 
it  violated  the  secrecy  every  medical  man  should  ob- 
serve.    In   practice,   however,    the  information   is   re- 
garded as  confidential,  and  has  led  to  hardship  in  but 
very  few  instances.     Compulsory  notification  is  abso- 
lutely indispensable  to  the  Sanitary  Authority  if  it  is  to 
deal  effectively  with  the  suppression  of  tuberculosis. 
Every  consumptive  patient  is  a  source  of  infection  to 
others  so  long  as  his  disease  remains  open.     Unless  the 
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medical  officer  of  health  receives  notification  of  every 
case,  how  can  he  hope  to  control  the  spread  of  infec- 
tion ?  Notification  is  not  without  direct  benefit  to  the 
patient,  as  it  brings  to  his  door  facilities  for  disinfection, 
the  offer  of  help  and  advice  in  need,  the  possibility  of 
obtaining  sanatorium  treatment,  and  increases  the 
number  of  persons  who  are  directly  and  actively  inter- 
ested in  his  recovery  and  in  following  up  the  progress 
of  his  case.  The  success  or  failure  of  a  measure  like  the 
compulsory  notification  of  consumption  depends  on  the 
condition  of  public  opinion.  This  has  now  been  suffi- 
ciently educated  to  recognise  the  importance  of  such 
notification,  with  the  result  that  the  number  of  cases  in 
which  it  is  omitted  by  medical  men  is  small,  and  that 
the  action  taken  on  the  strength  of  it  by  the  Sanitary 
Authority  prejudices  the  patient's  opportunities  of  earn- 
ing her  livelihood  only  in  the  rarest  instances. 

The  preceding  paragraphs  will  have  made  it  plain  that 
the  number  of  problems  to  be  solved  in  the  prevention 
of  tuberculosis  is  enormous,  and  that  some 
"^^^         far-reaching  organisation  is  required  if  the 
System,     disease  is   to  be  suppressed.     It   might  be 
thought   natural,    perhaps,    to   look   to   the 
State   for   this   organisation.     The  National   Insurance 
Act  of  191 1  gave  a  great  opportunity  for  providing  it, 
but  advantage  of  this  oppormnity  was  not  taken  at  the 
time.     Subsequently,   however,   a  Departmental   Com- 
mittee on  Tuberculosis  was  appointed  to  report  upon 
the  consideration  of  general  policy  in  respect  of  the 
problem  of  tuberculosis  in  the  United  Kingdom  in  its 
various  aspects.     The  scheme  for  the  prevention  and 
detection  of  tuberculosis  recommended  by  this  Com- 
mittee consists  in  the  establishment  of  tuberculosis  dis- 
pensaries in  town  and  country. 

Now,  the  dispensary  system  for  the  treatment  of  con- 
sumption was  originated  by  Dr.  (now  Sir)  R.  W.  Philip 
at  Edinburgh  in  1887,  so  far  as  the  United  Kingdom  is 
concerned.     In  France  somewhat  similar  dispensaries 
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exist,  associated  with  the  name  of  Dr.  Cahnette  of  Lille. 
In  the  Edinburgh  system  the  dispensary  is  the  uniting 
point  of  all  the  agencies  for  the  prevention  of  consump- 
tion. It  forms  the  receiving-house  and  the  clearing- 
house for  the  patients,  undertaking  the  treatment  of 
those  who  can  be  treated  on  out-patient  lines.  Its 
efficiency  depends  to  a  large  extent  upon  the  success 
with  which  it  co-ordinates  and  organises  the  various 
agencies  that  are  engaged  in  fighting  consumption.  Its 
net  must  therefore  be  spread  very  wide.  Its  main  func- 
tions can  be  summed  up  under  the  following  half-dozen 
headings : 

Firstly,  it  is  the  receiving-house  and  centre  for  dia- 
gnosis. It  should  be  placed  more  or  less  in  the  centre  of 
the  area  it  serves,  and  to  it  should  be  sent  all  cases  of 
tuberculosis,  and  all  "  suspects  "  and  "  contacts."  A 
"  suspect  "  is  anyone  suspected  by  a  medical  practi- 
tioner, nurse,  or  home- visitor,  of  having  tuberculosis;  a 
"  contact  "  is  any  person  who  has  been  sufficiently 
closely  in  contact  with  an  infectious  case  of  tuberculosis 
to  have  risked  picking  up  the  disease.  There  is  good 
reason  to  hope  that  the  examination  of  suspects  and 
contacts  will  lead  to  the  detection  of  many  cases  of 
phthisis  in  the  earliest  stages,  when  the  prospects  of 
cure  are  so  much  more  favourable  than  they  are  later. 

Secondly,  it  is  the  clearing-house  and  centre  of  ob- 
servation. When  the  diagnosis  has  been  made,  all  forms 
of  tuberculosis  should  be  passed  through  the  dispensary 
in  order  that  they  may  be  recorded  and  sorted  out  for 
treatment.  The  treatment  advised  will  naturally  de- 
pend upon  many  various  considerations.  It  is  thought 
that  perhaps  two-thirds  of  the  consumptive  patients 
will  be  suitable  for  treatment  at  the  dispensary  itself. 
Others  will  be  sent  on  to  special  hospitals,  sanatoriums, 
open-air  schools,  and  the  like.  Advanced  cases  will  be 
advised  to  enter  special  homes  or  hospitals,  not  only  in 
their  own  interest,  but  also  in  that  of  their  friends,  to 
minimise  the  risk  of  spreading  infection.     The  Tubercu- 
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losis  Officer,  who  is  in  charge  of  the  dispensary,  will 
therefore  have  to  be  in  close  touch  with  the  general 
practitioners  and  with  the  officials  of  the  vaiious  institu- 
tions providing  treatment  for  tuberculosis.  He  should 
also  have  a  few  hospital  beds  at  his  disposal,  in  order 
that  doubtful  cases  may  be  taken  in  for  observation  and 
watched  until  it  is  possible  for  him  to  decide  what  form 
of  treatment  is  the  most  suitable. 

Thirdly,  the  dispensary  is  a  centre  for  the  curative 
treatment  of  a  large  proportion  of  the  tuberculous 
patients.  Some  of  these  will  be  early  cases — those  it  is 
justifiable  to  treat  while  they  continue  working,  and  no 
doubt  tuberculin  will  be  given  by  the  Tuberculosis  Officer 
to  many  of  these.  Others  will  be  chronic  cases  of 
phthisis,  whose  home  conditions  are  so  good  that  they 
may  be  visited  and  treated  there  without  being  sources 
of  danger  to  other  persons.  No  doubt  in  many  dis- 
pensaries treatment  with  tuberculin  will  be  given. 

Fourthly,  it  is  the  centre  for  investigation  of  the 
patients'  homes  and  housing.  Both  the  Tuberculosis 
Officer  and  the  trained  nurse  will  visit  the  patients' 
homes,  partly  to  see  that  the  instructions  as  regards 
open  windows,  cleanliness,  the  disposal  of  infectious 
sputum,  and  other  such  matters  are  properly  carried 
out,  and  partly  to  report  on  the  general  condition  of  the 
home,  and  its  suitability  for  the  housing  of  a  tuber- 
culous patient.  It  is  certain  that  much  may  be  done  to 
assist  in  preventing  tuberculosis  by  improvement  of  the 
housing  conditions  in  Great  Britain  and  Ireland.  Houses 
that  are  dirty,  ill-ventilated,  dark,  damp,  and  otherwise 
insanitary,  undoubtedly  foster  the  disease.  Light,  fresh 
air,  and  space  are  the  conditions  most  needed.  Perhaps 
they  will  be  found  when  schemes  for  town-planning  and 
garden  cities  become  commoner.  In  urban  slums  and 
back-to-back  houses  they  cannot  possibly  be  obtained. 

Fifthly,  the  dispensary  is  a  centre  for  the  after-care 
of  the  patients — a  matter  of  immense  importance.  It 
is  in  the  after-care  that  so  many  of  the  older  institutions 
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for  treating  tuberculosis  have  left  most  to  be  desired. 
When  a  patient  returns  from  a  course  of  treatment  at 
a  sanatorium,  hospital,  or  other  estabhshment,  he  should 
return  by  way  of  the  dispensary,  so  that  his  progress 
may  be  noted,  and  the  subsequent  course  of  his  malady 
followed  up.  In  this  way  the  occurrence  of  relapses 
will  be  lessened,  and  the  relapse,  if  it  does  occur,  will  be 
taken  in  hand  and  treated  early.  Until  he  is  definitely 
cured,  the  tuberculous  patient  should  always  be  under 
medical  supervision.  In  this  part  of  its  work  the  dis- 
pensary can  receive  quite  invaluable  assistance  from 
voluntary  Case  Committees  or  Care  Committees,  formed 
of  representatives  of  the  chief  organisations  for  charit- 
able and  social  work  in  the  neighbourhood,  and  members 
of  the  local  authorities,  Boards  of  Guardians,  insurance 
committees.  The  Tuberculosis  Officer  or  his  representa- 
tive should  attend  the  meetings  of  the  Care  Committee 
to  advise  as  to  the  particular  form  of  treatment  required 
by  each  patient.  In  this  way  all  the  available  agencies 
can  be  linked  up,  and  the  overlapping  of  the  various 
forms  of  help  or  charitable  relief  minimised;  and  it  will 
often  be  found  possible  to  secure  for  the  patients  benefits 
that  could  hardly  be  provided  by  the  State,  yet  will 
enable  them  to  profit  still  further  by  the  treatment 
ordered.  Thus  in  many  cases  one  or  other  of  the 
charitable  agencies  represented  on  the  Care  Committee 
will  be  able  to  provide  extra  food  or  clothing,  change 
of  air  or  occupation;  to  improve  the  home  conditions; 
to  see  to  it  that  the  family  does  not  starve  while  the 
bread-winner  is  under  treatment — in  short,  to  help  on 
the  work  of  the  dispensary  in  a  hundred  different  ways. 
Sixthly,  the  dispensary  is  the  centre  of  education,  the 
bureau  of  information  for  all  who  want  either  local  or 
general  guidance  in  matters  connected  with  tubercu- 
losis. It  has  been  described  as  the  tuberculosis  direc- 
tory of  the  area  it  serves,  the  storehouse  of  facts  and 
figures  relative  to  the  disease  and  the  social  and  economic 
conditions  of  the  patients.     It  has  to  educate  the  public 
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by  teaching  it  when  and  where  infection  with  tubercle 
bacilh  is  to  be  feared,  and  what  its  general  treatment 
should  be.  This  may  be  done  by  distributing  leaflets  or 
periodicals,  giving  lectures  and  demonstrations;  by  the 
visits  of  nurses  and  district  visitors;  and  by  the  experi- 
ence and  example  of  the  patients  who  have  been  treated 
at  sanatoriums.  The  dispensary  will  also  be  a  valuable 
centre  for  medical  education,  and  will  help  in  the  special 
training  required  by  medical  practitioners  and  nurses. 
Finally,  the  statistics  as  to  the  incidence  of  tubercu- 
losis and  the  results  of  treatment  it  will  accumulate  will 
be  of  great  service  to  those  who  are  interested  in  the 
incidence  of  sickness  and  death  in  the  community. 

To  sum  the  matter  up,  it  will  be  seen  that  the  tuber- 
culosis dispensary  is  an  organisation  rather  than  a  mere 
place  for  the  treatment  of  tuberculosis.  Whether  situ- 
ated in  town  or  country,  its  constitution  and  work  will 
be  much  the  same  in  outline,  although,  of  course,  they 
will  differ  considerably  in  detail.  It  must  be  distin- 
guished from  the  Tuberculin  Dispensary,  which  is  a 
dispensary  established  by  a  league  existing  for  the 
purpose  of  setting  up  and  supporting  places  for  tuber- 
culin treatment  in  the  poorer  parts  of  London.  Similar 
dispensaries,  of  course,  exist  in  other  towns  also. 

As  has  been  stated  on  an  earlier  page,  it  is  probable 
that  most  children  have  had  tuberculosis  of  the  lungs, 

and  have  recovered  from  it  spontaneously  by 
"^"sciSlIi?^  the  time  they  leave  school.     But  only  a  very 

small  minority  of  them  can  be  shown  to  be 
suffering  from  some  form  of  tuberculosis  while  they  are 
slill  attending  school,  and  for  these  it  is  right  that  the 
special  form  of  education  provided  at  a  Tuberculosis 
School  should  be  provided,  if  possible,  in  all  large  towns. 
In  these  schools  the  children  are  in  the  open  air  all  day 
long,  and  receive  instruction  in  outdoor  occupations  part 
of  the  time.  They  are  fed  at  the  school,  so  that  the}' 
need  not  return  home  at  midday,  and  they  give  up  a 
defuiite  part  of  their  time  to  rest,  much  as  they  would 
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at  a  sanatorium.  A  nurse  is  in  attendance,  tempera- 
tures can  be  taken,  particular  attention  is  given  to 
training  in  out-of-door  occupations,  and  the  tasks 
allotted  to  each  child  are  regulated  in  accordance  with 
its  physical  capacity.  Schools  such  as  these  are  meant 
for  all  children  suffering  from  chronic  forms  of  tubercu- 
losis that  do  not  preclude  attendance,  for  children  who 
have  returned  from  sanatoriums,  and  for  the  delicate 
children  of  phthisical  households  who  are  strongly  sus- 
pected of  latent  tuberculosis.  At  the  present  time  many 
of  these  children,  being  unfit  to  attend  the  ordinary 
schools,  grow  up  without  any  proper  general  education, 
and  without  the  special  education  they  require  in  look- 
ing after  their  own  health  and  avoiding  the  infection  of 
others.  The  remedy  lies  in  the  establishment  of  Tuber- 
culosis Schools  of  various  kinds — ^i^esidential  institutions, 
day-schools,  open-air  schools — ^in  accordance  with  the 
special  local  opportunities  and  requirements. 

Nowadays  it  is  believed  that  meat  is  but  rarely  the 
medium  by  which  tuberculosis  is  communicated  from 
animals  to  man.     This  is  because  the  flesh, 
^MeatTnd^  if  itself  infected,  is  often  obviously  unfit  for 
Milk.       human  consumption;  while,  if  it  is  merely 
soiled   with   infective    material   from    some 
other  part  of  the  animal,  the  infection  is  superficial,  and 
the  tubercle  bacilli  are  hardly  likely  to  survive  cooking. 
The  danger  of  infection  by  tuberculous  meat  is  much 
more  serious  in  other  countries  where  meat  is  eaten  raw. 
The  inspection  of  slaughter-houses,   as  carried  on  by 
enlightened  local  authorities,  and  the  inspection  of  im- 
ported meat  are  quite  adequate  so  far  as  they  go.      In 
rural  districts,  however,  it  is  said  that  a  large  amoimt 
of  diseased  meat  is  prepared  for  market  on  unlicensed 
premises,   and  smuggled  into  towns.     Further  legisla- 
tion is  I'equired  here.     A  Royal  Commission  on  Tuber- 
culosis recommended  in  1898  that  all  slaughter-houses 
should  be  dul}^  licensed,  or,  alternatively,  that  all  meat 
should  be  submitted  to  official  inspection  before  being 
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offered  for  sale.  But  these  recommendations  have  not 
been  put  into  effect.  Another  way  of  averting  the 
danger's  of  tuberculous  meat  would  be  to  pay  the  owner 
adequate  compensation  for  the  carcasses  of  animals 
seized  by  local  authorities,  if  found  to  be  affected  with 
tuberculosis,  as  has  been  recommended  by  the  Meat 
Traders'  Federation  and  by  the  Central  Chamber  of 
Agriculture.  The  compensation  should  come  from  the 
National  Exchequer,  and  not  out  of  the  local  rates,  as 
is  provided  by  the  Tuberculosis  (Animals)  Order  of  1909, 
because  the  whole  community  stands  to  benefit  b}^  such 
expenditure,  and  not  the  rural  ratepayer  alone.  At  the 
present  time  such  compensation  cannot  always  be 
obtained. 

Comparatively  little,  then,  can  be  done  to  prevent  the 
spread  of  tuberculosis  by  infected  meat,  although  tliat 
Httle  is  well  worth  doing.  In  the  case  of  milk,  however, 
matters  are  quite  otherwise.  There  can  be  no  doubt 
that  much  of  the  tuberculosis  occurring  in  infants  and 
young  children  is  due  to  the  consumption  of  tuberculous 
milk,  or,  to  be  more  accurate,  to  the  consumption  of  llie 
raw  milk  of  cows  with  tuberculous  disease  of  the  udder, 
particularly  in  certain  towns,  such  as  Edinburgh. 
During  the  last  ten  or  fifteen  years  much  has  been  done 
to  lessen  the  sale  of  tuberculous  milk  in  Great  Britain, 
but  a  great  deal  more  still  remains  to  do.  It  is  essential 
that  the  matter  should  be  under  the  control  of  a  single 
central  authority — some  department  of  the  Government 
— and  that  this  department  should  have  adequate  (if 
not  absolute)  power  to  see  that  its  recommendations  are 
carried  out.  At  the  present  time  the  control,  such  as 
it  is,  of  the  milk-supply  is  in  the  hands  of  the  several 
local  authorities  who  have  obtained  Acts  containing 
clauses  giving  them  the  necessary  powers.  But  tliis 
piecemeal  legislation  is  not  satisfactory.  For  example, 
if  an  inspector  prevents  milk  from  tuberculous  cows 
coming  into  his  district,  there  is  nothing  to  prevent  the 
owner  of  the  infected  cows  and  milk  from  sending^  them 
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into  areas  where  no  such  Act  is  in  force.  There  are 
many  large  areas  which  have  not,  and  cannot,  obtain  an 
Act,  and,  if  they  did,  could  not  put  it  into  force.  Even 
when  an  Act  has  been  obtained,  the  local  authority  has 
often  failed  to  enforce  its  provisions,  so  that  the  Act  has 
merely  given  a  false  sense  of  security.  The  Countj' 
Council,  and  not  the  local  authority,  swayed  by  local  or 
personal  motives,  perhaps,  should  take  charu;e  of  the 
administration  of  such  Acts, 

It  has  been  stated  that  from  20  to  30  per  cent,  of  all 
the  cows  giving  milk  in  this  country  are  tuberculous 
in  some  degree,  reacting  much  as  human 
T^t-'^f ^r  ^"'^  beings  to  hypodermic  injections  of  Koch's 
old  tuberculin.  A  fair  proportion  of  these 
cows  have  tuberculosis  of  the  udder,  and  yield  milk 
containing  tubercle  bacilli.  It  is  imperative  that  the 
supply  of  such  milk,  estimated  to  amount  to  no  less 
than  250,000,000  gallons  per  annum,  should  be  con- 
trolled and  gradually  brought  to  an  end.  This  cannot 
be  effected  suddenly,  of  course;  but  as  opportunity 
offers  the  tuberculous  cows  should  be  slaughtered,  or, 
if  but  mildlj/  affected,  dried  off,  fattened  for  sale,  and 
slaughtered,  and  if  their  flesh  is  then  found  on  in- 
spection to  be  unlit  for  human  consumption,  it  must  be 
destro5'ed  and  compensation  must  be  paid  to  the  owner. 
New  and  comprehensive  legislation  is  urgently  called  for. 
The  present  machinery  for  controlling  the  milk-supply 
is  inadequate,  because  so  many  of  the  regulations 
governing  the  production  and  distribution  of  the  milk 
have  been  badly  framed,  and  the  present  inspection  of 
the  dairies  and  cowsheds  by  health  officers  is  insuffi- 
cient at  the  best.  The  regulations  enacted  in  the  various 
Dairies,  Cowsheds,  and  Milkshops  Orders  have  proved 
unsatisfactory  in  many  cases.  The  thorny  question  of 
paying  compensation  to  owners  for  the  removal  or  de- 
struction of  their  tuberculous  cows  has  been  abundantly 
discussed,  and  is  now  readv  for  settlement.  It  is  prob- 
able that  agricultural  opinion  still  needs  educating  in 
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the  matter  of  keeping  milch-cows  in  proper  and  hygienic 
conditions.  It  appears  that  the  animals  should  lead  the 
open-air  life  all  the  year  round  as  far  as  possible,  and 
that  when  they  become  tuberculous  the  infection  habitu- 
ally takes  place  under  cover  in  ill-ventilated  sheds  rather 
than  out  of  doors. 

The  general  conclusion  to  be  drawn  is  this — that  a 
great  deal  of  tuberculosis  in  human  beings  could  be 
prevented  by  legislation  placing  the  full  control  of  the 
milk-supply  in  the  proper  hands.  One  consolidated 
measure  should  govern  the  whole  matter,  which  at 
present  is  controlled  by  provisions  contained  in  the  dif- 
ferent Public  Health  Acts,  by  the  Orders  issued  under 
these  Acts,  by  the  Infectious  Diseases  (Prevention)  Act 
of  1890,  and  by  the  provisions  in  some  scores  of  private 
Acts,  and  so  is  naturally  in  a  state  of  confusion. 
^Meanwhile,  until  the  supply  of  milk  is  adequately 
controlled  by  law,  and  so  long  as  milch-cows  with  tuber- 
culosis of  the  udder  are  commonly  to  be 
The  Pas-  found  in  dairy-farms,  most  of  us  will  pre- 
of  Milk  sumably  continue  to  consume  milk,  cream, 
and  butter  containing  virulent  tubercle  bacilli 
from  time  to  time.  What  can  be  done  to  lessen  or 
abolish  the  danger  of  infection  ?  The  tubercle  bacillus 
is  fairly  easily  killed  by  heat.  Accordingly,  if  the  milk 
for  domestic  consumption  is  pasteurized  (or  partially 
sterilised)  by  heating  to  a  temperature  of  85°  C.  or 
185°  F.  for  a  few  minutes,  the  tubercle  bacilli  will  be 
destroyed.  The  following  directions  are  issued  by  the 
National  Association  for  the  Prevention  of  Consumption : 

1.  Use  a  double  milk  saucepan,  or,  if  this  cannot  be 
obtained,  put  the  milk  into  an  ordinary  covered  saucepan, 
and  place  it  inside  a  lai"ger  vessel  containing  cold  water. 

2.  Put  the  vessel  on  the  fire,  bring  the  water  up  to 
the  boil,  and  maintain  it  at  this  point  for  four  minutes 
without  removing  the  lid  of  the  inner  milk  pan. 

3.  Cool  the  milk  down  quickly  by  placing  the  inner  pan 
in  one  or  two  changes  of  water  without  removing  the  lid. 
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4.  When  the  milk  has  cooled,  aerate  it  by  stirring 
well  with  a  spoon. 

If  these  directions  are  followed,  the  pasteurized  milk 
will  not  have  the  altered  "  boiled  "  taste  to  which  many 
people  object,  and  the  heating  will  not  lead  to  the 
formation  of  a  scum  that  might  shelter  some  of  the 
tubercle  bacilli,  and  prevent  their  destruction  by  the 
heating. 

The  milk  of  tuberculous  cows  is  far  more  dangerous 
to  infants  and  children  than  to  adults.  Pasteurization 
is  the  only  practical  way  of  getting  rid  of  that  danger. 
Does  it  impair  the  nourishing  qualities  of  the  milk  in 
any  way  ?  Undoubtedly  it  does.  Infants  brought  up 
on  pasteurized  milk  are  more  prone  to  rickets  and 
various  digestive  disturbances  than  those  brought  up 
on  unheated  milk.  The  anxious  mother  is  offered  the 
choice  betw^een  two  evils  here — if  the  milk  is  pasteur- 
ized, her  child  runs  the  risk  of  rickets  and  indigestion; 
if  the  milk  is  given  raw,  the  child  may  become  infected 
with  bovine  tuberculosis.  Practically  speaking,  the 
question  must  be  settled  by  the  trustworthiness  of  the 
best  milk-supply  available  in  any  given  instance,  and 
the  lesser  of  the  tw'o  evils  chosen.  After  all,  it  is  not 
impossible  that  a  supply  of  milk  sometimes  containing 
bovine  tubercle  bacilli  in  small  numbers  is  a  blessing  in 
disguise.  Nobody  will  deny  that  if  the  milk  is  grossly 
contaminated  with  them  it  is  a  real  source  of  danger, 
and  may  infect  an  infant  or  child  with  a  massive  dose 
of  the  bacilli  that  may  give  rise  to  serious  illness.  But 
it  seems  that  most  people  nowadays  are  exposed  to  the 
danger  of  infection  with  tubercle  bacilli  of  the  human 
type,  the  conditions  of  daily  life  being  as  they  are  at 
present.  This  being  so,  it  is  quite  likely  that  an  early 
infection  with  a  small  dose  of  bovine  bacilli  may  afford 
a  degree  of  acquired  immunity  to  tuberculosis,  whether 
bovine  or  human  in  origin,  that  is  quite  worth  having. 

There  is,  indeed,  great  need  for  the  unification  of  the 
attack  on  tuberculosis,  and  the   co-ordination   of   the 
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various  authorities   that  take  a  hand  in  it.     At   the 

present  time   this   has    not  been   duly   reahsed.     The 

various  spheres  of  work  of  the  authorities 

ordination"  ^^^'®  ^°*  ^^^^  marked  out,  and  there  is 
much  overlapping.  In  London,  for  example, 
it  is  necessary  to  satisfy  the  competing  interests  of  the 
Local  Government  Board,  the  London  County  Council, 
and  the  local  Borough  Council,  before  a  tuberculosis 
dispensary  may  receive  official  recognition  and  support ; 
and  when  these  various  authorities  have  been  satisfied, 
the  wishes  of  the  London  Insurance  Committee  will 
also  have  to  be  met  in  dealing  with  tuberculous 
patients  insured  under  the  Act  of  191 1.  That  too  many 
cooks  spoil  the  broth  is  well  known.  A  comprehensive 
scheme  for  dealing  with  both  insured  and  uninsured 
tuberculous  patients,  under  the  control  of  a  single 
central  Board  or  Authority,  is  much  needed  in  both 
towns  and  the  country. 

Whatever  the  position  the  medical  officer  of  health, 
representing  the  Sanitary  or  Public  Health  Authority, 
finally  comes  to  occupy  in  the  present  and 
Authoritv^^  future  legislative  enactments  for  the  control 
of  tuberculosis,  it  seems  certain  that  he  will 
have  a  great  many  duties  to  carry  out  in  the  business, 
and  will  not  stop  short  at  the  regulation  of  the  sanitary 
condition  of  the  patients'  environment  and  their  food- 
supply.     His  relation  to  the  Tuberculosis  Officer  and  the 
tuberculosis  dispensary  will  have  to  be  defined,  in  order 
to    prevent    overlapping,  waste,  and   inefficiency.     At 
the  present  time  (1915)  the  old  order  is  changing,  the 
new  has  not  yet  crystallised  out  in  definite  shape.     The 
prevention  of  tuberculosis  demands  that    many   local 
duties  should  be  performed  by  some   local   authority. 
The  law  relating  to  food-supply  and  housing  must  be 
efficiently    administered,    facihties    for    bacteriological 
assistance  in   diagnosis   must   be   provided;   the   home 
visitation  of  patients  by  properly  qualified  officers,  and 
the  disinfection  of  infected  dwellings,  must  be  secured ; 
the  distribution  of  appliances,  such  as  sputum-flasks 
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and  open-air  shelters,  must  be  arranged ;  full  advantage 
must  be  taken  of  the  compulsory  notifications  of  tuber- 
culosis now  sent  to  the  medical  officer  of  health;  the 
tuberculous  patients  must  be  distributed  for  treatment 
to  dispensaries,  sanatoriums,  homes  for  advanced  cases, 
hospitals  for  special  treatment,  or  special  schools,  ac- 
cording to  their  several  requirements.  For  the  dis- 
charge and  co-ordination  of  many  of  these  duties  the 
medical  officer  of  health  seems  rather  noticeably  fit. 
To  what  extent  they  will  actually  fall  to  his  lot  only 
the  future  can  show. 

From  the  point  of  view  of  the  public  health,  the  most 
dangerous  cases  of  consumption  are  those  with  exten- 
sive active  disease  of  the  lungs,  pulmonary  cavities, 
frequent  cough,  copious  expectoration — patients, in  short, 
who  have  little  prospect  of  recover}^  but  stand  in  need 
of  careful  nursing  and  attention.  Homes  or  asjdums  for 
the  reception  of  these  incurables  should  be  provided,  so 
that  they  may  be  kept  from  close  contact  with  their 
immediate  friends  and  relations  during  the 
^d™^^  ^d'"  ^^^^^'  ^^^  most  infective  stages  of  the 
Cases,  disease.  Probably  these  homes,  practically 
homes  for  the  dying,  should  be  com- 
paratively small  and  simple  institutions,  and  many  in 
number,  so  that  their  occupants  may  be  wthin  easy 
reach  of  their  friends  and  families,  who  would  be  en- 
couraged to  visit  them.  Asylums  for  phthisical  incur- 
ables may  be  special  hospital  or  infirmary  wards  in  some 
cases,  special  wards  or  blocks  in  isolation  hospitals  or 
tuberculosis  sanatoriums  in  others,  or  houses  taken  and 
converted  for  the  purpose,  according  to  the  particular 
facilities  available  in  towns  or  rural  districts  in  which 
they  are  required.  There  is  no  reason  for  believing  that 
they  will  be  shunned  as  mere  homes  for  the  dying  when 
their  advantages  have  been  realised  or  brought  home  by 
actual  experience.  They  will  save  the  patient  much  dis- 
comfort, and  relieve  his  family  of  what  cannot  but  be 
a  burden  as  well  as  a  danger.  Their  inmates  will  not 
be  cut  off  from  their  friends,  and  will  have  no  reason 
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for  believing  that  any  Poor  Law  stigma  attaches  to  their 
relief.  It  has  been  suggested  that  the  Poor  Law  ad- 
vanced cases  in  the  London  area  should  be  placed 
under  the  charge  of  the  Metropolitan  Asylums  Board ; 
the  London  County  Council  has  made  no  provision  for 
their  proper  treatment.  Among  the  fairlj/  well-to-do, 
advanced  cases  can  often  be  treated  at  their  own  homes, 
either  in  garden-tents  or  shelters,  or  in  their  own  rooms 
indoors,  where  proper  hygienic  arrangements  can  be 
made.  The  local  medical  practitioner  and  the  district 
nurse  can  be  in  charge  of  such  patients,  and  see  that 
proper  precautions  are  taken  to  prevent  the  spread  of 
infection. 

The  importance  of  destroying  all  the  tubercle  bacilli 
contained  in  a  patient's  sputum  or  other  discharges 
cannot  be  over-estimated.  The  patient  and 
'  everybody  who  is  brought  into  close  contact 
with  him  must  receive  a  careful  training  in  the  practice 
of  disinfection,  and  in  the  theory  of  the  ways  in  which 
infection  ma^^  be  transmitted.  The  rudiments  of  hygiene 
must  be  understood  if  its  practice  is  to  be  carried  out 
with  success. 

All  sputum  must  be  expectorated  into  a  spitting-cup 
or  pocket-spittoon,  preferably  containing  a  little  i  in  20 
carbolic  acid  solution  or  some  other  strong  antiseptic. 
Spitting  directly  into  a  fire  or  down  a  drain  may  some- 
times be  allowed.  The  contents  of  the  spittoon  or 
sputum  flask  may  be  emptied  into  a  paper  bag  con- 
taining sawdust,  and  got  rid  of  by  burning.  The  vessels 
themselves  should  be  well  washed  out  with  hot  antiseptic 
or  soda  solution,  or  they  may  be  sterilised  by  boiling. 
As  for  coughing,  the  patient  should  always  hold  a  hand- 
kerchief before  his  mouth  to  prevent  the  dissemination 
of  spray  containing  tubercle  bacilli ;  but  no  expectorat- 
ing into  handkerchiefs  must  be  allowed,  unless  cheap 
handkerchiefs  of  Japanese  paper,  butter  mushn,  or  gauze, 
are  supplied,  and  are  burnt  as  soon  as  they  have  been 
used.  The  object  is  to  prevent  any  kerchief  or  cloth 
that  may  be  infected  with  tubercle  baciUi  from  becom- 


THE  PREVENTION  OF  TUBERCULOSIS     223 

ing  dry,  and  setting  free  tuberculous  dust.  Great  care 
should  be  taken  to  sterilise  the  patient's  linen  and  bed- 
clothes when  they  go  to  the  wash,  for  both  are  likely  to 
have  been  infected  in  the  same  way  as  his  handkerchiefs. 
The  disinfection  of  his  table  utensils  by  putting  them 
after  use  into  very  hot  water  containing  washing-soda 
is  also  desirable. 

As  for  the  disinfection  of  his  room,  which  should  be 
furnished  and  fitted  in  such  a  way  as  to  prevent  the 
collection  of  dust  in  any  part  of  it,  that  should  be  carried 
out  daily  by  dusting  with  a  damp  cloth.  The  floor 
should  be  blocked  or  damp-dusted  daily,  the  walls 
wiped  down  with  a  damp  cloth  once  a  week.  Curtains, 
carpets,  elaborate  bed-hangings,  things  that  collect  dust 
and  do  not  lend  themselves  to  damp-dusting,  should  be 
discarded.  At  intervals  more  elaborate  methods  of  dis- 
infection should  be  applied.  The  walls  may  be  purified 
by  spraying  with  i  in  50  formalin  solution,  or  by  rubbing 
down  with  bread-crumbs,  which  are  then  burnt.  The 
room  generally  may  be  disinfected  by  formalin  vapour, 
using,  sa5^  ten  tablets  for  each  thousand  cubic  feet,  and 
keeping  the  room  shut  up  for  ten  hours.  When  a 
phthisical  patient  ceases  to  occupy  a  room,  it  should 
be  thoroughly  cleaned  out,  perhaps  repapered,  or  the 
walls  may  be  disinfected  with  solution  of  chlorinated 
soda.  All  the  contents  of  the  room  should  be  either 
burnt,  boiled,  or  sterilised  by  heat,  for  there  are  many 
cases  on  record  in  which  previously  healthy  people  or 
famines  have  moved  into  rooms  or  houses  vacated  by 
consumptives,  and  have  promptly  developed  tubercu- 
losis as  the  result  of  infection  with  the  tubercle  bacilli 
left  behind  by  the  previous  occupants.  The  fact  that 
clothes  and  furniture  can  harbour  the  infection  for  long 
periods  of  time  is  undoubted,  and  is  fully  explained  by 
our  knowledge  of  the  life-habits  of  the  tubercle  bacillus. 
But  it  naturally  seemed  irrational  and  incredible  before 
the  microbic  theory  of  infectious  diseases  was  developed 
in  the  seventies  of  last  century.  It  is  curious  and  in- 
teresting to  find  that  even  so  clear-sighted  a  man  of 
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science  as  Thomas  Young  found  it  hard  to  convince 
himself  that  tuberculosis  was  an  infectious  disease  at  all. 
Thus  in  1815  he  wrote:  "  It  has  been  much  disputed 
whether  or  no  consumption  is  ever  capable  of  being 
communicated  by  contagion,  and  it  must  be  allowed 
that  it  would  be  extremely  difficult  to  produce  any 
strongly  demonstrative  evidence  of  the  fact.  .  .  .  The 
evidence  which  has  been  adduced  to  prove  the  infectious 
nature  of  consumption  has  been  by  no  means  of  this 
precise  nature,  but  has  consisted  in  great  measure  of 
absurd  and  almost  superstitious  accounts  of  the  propaga- 
tion of  the  disease  by  articles  of  dress  or  of  furniture." 
But,  after  all,  the  absurdity  of  one  century  has  often 
been  the  commonplace  of  the  next. 

So  far  as  she  is  capable  of  waking  up  over  anything, 
Britain  seems  to  have  awakened  to  the  need  for  taking 
active  measures  to  stamp  out  tuberculosis.  Vast 
amounts  of  money  and  initiative,  both  private  and 
public,  have  been  and  are  being  expended  on  tlie  good 
work.  Every  kind  of  agency  has  been  stirred  and  set 
in  motion,  from  the  great  Governmental 
^c^n^Son**  departments  at  one  end  of  the  scale  to 
the  humblest  health-visitor  or  Church-worker 
at  the  other.  What  are  the  results  we  may  expect  from 
it  all  ? 

Very  various  opinions  have  been  expressed.  A  cheer- 
ful optimist  sums  the  prospects  up  by  writing  (1912)  as 
follows:  "There  is  no  reason  why  the  time  may  not 
come  when  tuberculosis  will  be  as  extinct  as  leprosy 
(which  formerly  prevailed  to  such  a  large  extent  in 
England,  Scotland,  and  in  Ireland),  and  that  even  in 
our  own  experience  we  may  live  to  see  its  prevalence  as 
rare  as  typhus  now  is  in  Ireland,"  if  the  campaign 
against  tuberculosis  is  thoroughly  well  organised.  The 
opposite  point  of  view  is  held  by  the  few  who  believe 
that  medicine  can  do  nothing  to  aid  in  the  suppression 
of  tuberculosis.  Instinct  will  probably  urge  most  people 
to  halt  between  these  two  opinions.  If  the  one  is 
too  hopeful,  surely  the  other  is  unduly  atrabilious. 


INDEX 


A.T.,  tuberculin,  172 

Abscess,  cold,  93 

Abscess-formation,  33-34,  93 
in  spinal  caries,  97 
psoas,  98 

Acid-fast  bacilli,  18-19 

Adenitis,  tuberculous,  94 

Advanced  cases,  homes  for,  221 

After-care,  200,  213 

Age  and  tuberculosis,  59 

Agglutinins,  177 

Albumin  reaction,  the,  131 

Alcohol  in  tuberculosis,  162 

Angular    curvature,    tubercu- 
lous, 96 

Animals,    tuberculosis  in,    15, 
21-25,  41 

Antibodies,  176 

Antiformin,  121 

Antiseptics  in  tuberculosis,  26, 

165 
Antituberculins,  177 
Appendicitis,  tuberculous,  114 
Appetite  in  phthisis,  82,  86 
Arabian  medicine,  4,  5 
Arachnoid  membrane,  the,  108 
Aufrecht  on  phthisis,  70 
Auscultation,  78,  83 
Australia,  tuberculosis  in,  57 
Auto-inoculation,  195 
Avicenna,  5 

B.E.,  tuberculin,  172,  176 

dosage,  179 
Bacilli,  acid-fast,  18-21 

butter,  19 

leprosy,  21 

pseudo-tubercle,  20 


Bacilli,  timothy-grass,  ig 

varieties  of  tubercle,  14-27 

Bacillus       tuberculosis.        See 
Tubercle  bacillus 

Baths  in  phthisis,  189 

Bayle,  9 

B6raneck's  tuberculin,  173 

Berlin,  tuberculosis  in,  24,  37 

Bier's  treatment,  101 

Birds,  tuberculosis  in,  15,  41 

Bladder,  tuberculosis  of,  loi 

Blood-spitting,  34 

in  phthisis,  74,  83 
prognosis.  147 

Bodington,     George,     quoted, 

185 
Bones,  tuberculosis  of  the,  33, 

95-101 

prognosis,  149 
Bovine  tuberculosis,  15,  21,  43, 

216 
Brehmer,  Hermann,  186,  193 
Bunyan,  quoted,  56 
Byzantine  medicine,  4 

Calcification,  31 

Calmette's       ophthalmo-reac- 

tion,  123 
Calorie,  the,  159 
Carbohydrate  foods,  159,  161 
Carbol-fuchsin  stain,  18 
Care  committees,  213 
Caseation,  29 
Cavity-formation,  33-34 
Celsus,  152 
Cerebro-spinal  fluid,  the,  108 

lymphocytes  in,  132 
Character  and  prognosis,  139 

25  15 


226 


TUBERCULOSIS 


Children,  bovine  tuberculosis 
in,  23-25,  47,  53,  219 

Civilisation  and  tuberculosis, 61 

Climatic  treatment,  100,  156 

Colds  and  phthisis,  75 

Compulsory  notification,  209 

Conjunctival  reaction,  the,  126 

Connective  tissue,  29,  32 

Constitution,  36 

Consumption.  See  Lungs,  tu- 
berculosis of  the 

Contact  cases,  211 

Contra-toxin,  Mehnarto's,  174 

Cornet,  quoted,  37,  38,  105 

Coughing  and  tuberculosis,  72, 
78,  222 

Country  life  and  tuberculosis, 
65,  103,  107 

Critical  days,  Hippocratic,  3 

Cultures,  bacterial,  17 

Cure  in  phthisis,  201 

Cutaneous  reaction,  tubercu- 
lin, 126 

Cyanosis,  80 

Death-rates,  tuberculosis,  57 
Debility  and  phthisis,  72,  208 
Democritus,  2 
Denys'  tuberculin,  173 
Dettweiler's  rest-cure,  193 
Diets,  food-values  of,  159 
heat- values  of,  159 
in  sanatorium  treatment, 
190-193 
Dioradin  treatment,  167 
Disinfection    in    tuberculosis, 

206,  222 
Dispensary  system.  210-214 
Dispensary,  tuberculin,  214 

tuberculosis,  210-214 
Drug-treatment     in     phth'sis, 

167 
Drumstick  fingers,  2 
Dura  mater,  the,  108 
Dust  and  tuberculosis,  187,  222 

Ear,  tuberculosis  of  the,  118 
Edinburgh,     bovine    tubercu- 
losis in,  24 

dispensary  system,  210 
Egypt,  climate  of,  152,  157 


Egyptians,  tuberculosis  in,  1 
Erythema  nodosum,  117 
Exercise,  graduated,  194 
Exercise  in  sanatorium  treat- 
ment. 193 
Experimental     method,     the, 

5-6,8 
Eye,  tuberculosis  of  the,  117 

Fat  in  phthisis,  161 
Feeding   expt-nments  and   tu- 
berculosis, 48 
Fever  in  phthisis,  80,  163 

and  rest,  193 
Fibrosis,  31 
Findel,  quoted,  46,  48 
Fingers,  Hippocratic,  2 
Finsen's  treatment,  117 
Fish,  tuberculosis  in,  16 
Fistula,  86,  115 
Florid  phthisis,  142 
Fluid  on  the  chest,  73 
Foods,  values  of,  159-162 
Fresh-air  treatment,  155,  189 

Morton  on,  153 

Young  on,  154 
Frimley  Sanatorium,  165,  194 

Galen,  4,  152 

Galloping  consumption,  142 

Games    allowed    in    consump- 
tion, 196 

Ghetto,  phthisis  in  the,  61-62 

Glands  in  the  neck,  49 

lymphatic,  49,  91,  130 
mesenteric,  51,  93,  102 

Great  Britain,  tuberculosis  in, 
57 

Habit,  the  phthisical,  2,  39 
Haemoptysis.    See  Blood-spit- 
ting 
Harvey,  6 

Headache  in  phthisis,  81,  log 
Heat-values  of  foods,  159 
Hectic  fever,  80,  143 
Heredity  in  tuberculosis,   35, 

67.  137 

prognosis  and,  137 

High  altitudes,  treatment  by, 
156 


INDEX 


227 


Hip-disease,  tuberculous,  98 
Hippocrates.  2-.j.  35 
Homes  for  advanced  cases,  221 
Humours,  the  lour,  3 
Hunch-back,  96 
Hydrocephalus,  acute,  109 
Hydrotherapy,  189 
Hypodermic  injections,  178 

I.K.,  175,  176 

Immunisation,  active  and  pas- 
sive, 174 
Immunity  to  tuberculosis,  41 

acquired,  42-43 

hereditary,  40,  67 
Imnnin-K'drper,  ij^-iTj 
Indigestion    in    phthisis,     75, 

82 
Infection,  importance  of,  203 

paths  of,  44-45 

prevention  of,  203-208 
Infections,  mixed,  87 

treatment.  184 
Influenza  and  tuberculosis,  41, 

69,  76 
Ingestion  tuberculosis,  47-55 
Inhalation  treatment,  165 
Inhalation     tuberculosis,     46, 

49-54 

indirect,  47 
Inoculation  tuberculosis,  54 
Insanity  and  phthisis,  63 
Intestine,  tuberculosis  of  the, 

86,  1 1 3-1 15 
Iodine  treatment,  112 
Ireland,    tuberculosis    in,    57, 

64,  224 

Jews,  tuberculosis  in,  61 
Joints,  tuberculosis  of  the,  33, 
95.  98 

treatment,  178 

Kidneys,   tuberculosis  of  the, 

lOI 

Koch,  Robert,  11,14,  17,  28,  46 
his  tuberculins,  171-174 

Laennec,  9,  141 
Laryngitis  in  phthisis,  75,  82, 
86,  110-113 


Laudanum,  5 
Leprosy  bacillus,  the,  21 
Leucocytes,  the,  29.  132 
Liegehalle,  193 
Lumbar  puncture,  no 
Lungs,  elasticity  of  the,  85 
Lungs,  tuberculosis  of  the,  52, 
69-89 

age  and.  60 
alcohol  in,  162 
auto-inoculation  in,  196 
complications,  83-88.  147 
course  and  duration,  88 
death-rate,  59 
diet  in,  158-162,  190-193 
drug  treatment  of,  167 
early  signs,  77 
early  sj^mptoms,  71-77 
exercise  in,  163-165 
fever  in,  80,  143,  193 
general  treatment,  1 51-170 
homes  for  advanced  cases, 

221 
importance   of  early  dia- 
gnosis, 208 
infectivity  of,  53-55,  206 
inhalations  for,  165 
injection  treatment,  167 
insanity  ami.  63 
insidious  onset  of,  72 
later  signs  and  symptoms  , 

78 
milk  in,  161 
night-sweats  in,  83 
onset,  140 
pain  in,  81 
pneumothorax  treatment, 

170 
prevention,  203-224 
prognosis,  134-149 
pulse  in,  145 
recreation  in,  196 
rest  in,  163-165 
special  diets  in,  191 
stages  of,  141 
tuberculin  treatment,  171- 

184 
types  of,  140 
wasting  in,  144 
weight  in,  144 
;ir-ray  examination  in,  128 


228 


TUBERCULOSIS 


Lupus,  ii6 

prognosis.  149 
tubercle  bacilli  in,  27 

Lupus  erythematosus,  117 

Lymphatic  glands,  the,  91-92 
in  A^-ray  examinations,  130 
tuberculosis  of,  91-95,  130 

Lymphocytic  reaction,  the,  132 

Maeterlinck,  105 
Mammoth  Cave,  154 
Meat,  tuberculous,  },9i,  215 
Mehnarto's  contra-toxin,  174 
Meninges,  the,  108 
Meningitis,  tuberculous,  107 
Methylene  blue  stain,  18 
Microbe,  use  of  the  term,  15 
Milk  and   tuberculosis,   23-25, 

47.  53 

as  a  food,  161 
Milk,  tuberculous,  216-219 

advantages  of,  43 

pasteurisation  of,  218 
Mixed  infections  in  phthisis,  87 

treatment,  184 
Moro's  cutaneous  reaction,  127 
Mortalit3^  tuberculosis,  57-59 
Morton,  Richard,  6 

quoted,  57,  134,  152 

Necrosis,  31 

Neolithic  Age,  tuberculosis  in,  i 
Niemeyer,  quoted,  10 
Night-sweats  in  jjlithisis,  83 
Notification,  compulsor\^  209 

O.T.,  tuberculin,  122.  172 
Occupation   and   tuberculosis. 

40.  62 
Ophthalmo-reaction,  the,  123 
Opsonic  index,  the,  133 

in    tuberculin   treatment, 
180 
Opsonins,  tuberculous,  177 
Optimism,  phthisical,  81 
Otitis,  tuberculous.  119 

P.B.E.,  tuberculin.  173 
P.T..  tuberculin.  173 
P.T.O.,  tuberculin,  173 
dosage,  179 


P.T.O.A.,  tuberculin,  173 
P.T.R.,  tuberculin,  173 
Pain  in  phthisis,  81 
Paracelsus,  5 

Pasteurization  of  milk,  218 
Percutaneous  test,  the,  128 
Peritoneum,  the,  102 
Peritonitis,  tuberculous,  102 

prognosis,  149 
Perlsucht,  16 

bacilli,  16,  173 

tuberculins,  173,  176 
Phagocytosis,  133 
Phlegm,  Hippocrates  on,  3 
Phleum  pratense,  19 
Phthisical  habit,  the,  2 

causation,  39 
Phthisis.     See    Lungs,    tuber- 
culosis of  the 
Phthisis,  duality  of ,  10 

specificity  of,  3 

unity  of,  9 
Pia  mater,  the,  108 
Pleura,  the,  84 
Pleural  cavity,  the,  84 
Pleurisy  in  phthisis.  73.  84 

wet  and  dry,  73 

;ir-ray  examination  in,  129 
Pneumonia  in  phthisis,  73 
Pneumothorax,  84-85,  147 

artificial,  34 

treatment  by.  170 

^r-ray  examination  in,  129 
Polymorphonuclear  leucocytes, 

132 

Pouteau's  diet,  154 
Poverty  and  tuberculosis,  64 
Precipitins,  tuberculous,  177 
Predisposition  to  tuberculosis, 

35-43 

acquired,  40 
hereditary,  35-40 
Prevention      of  '  tuberculosis, 
203-224 

prospects,  224 
Prognosis,  the,  in  tuberculosis, 

134-150 
Protein  foods,  159-162 
Pseudo -reaction,     tuberculin, 

125 
Pseudo- tubercle  bacilli.  20 


INDEX 


229 


Psoas  abscess,  98 

Pulse,  the,  in  phthisis,  164 

Pus,  33 

Race  and  tuberculosis,  61 
Radium  treatment,  loi,  167 
Reaction,  tuberculin,  124,  180 

avoidance  of,  181 

Calmette's,  123 

cutaneous,  126 

Moro's,  127 

ophthalmo-,  123 

percutaneous,  128 

von  Pirquet's,  126 
Remineralisation  treatment  of 

phthisis,  169 
Rest,  treatment  by,  163-165 

in  sanatorium  treatment, 

193 
Rheumatic  pains  in  phthisis, 

81 
Riding  cure  in  phthisis,  153 
Rikki-tikki-tavi,  5 
Riviera,  the,  157 
Ruehle,  quoted,  11 

S.B.E.,  tuberculin,  173,  176 
Sanatorium  treatment,  185-202 

after-treatment,  200 

diet  in,  190-193 

duration,  199 

exercise  in,  193-197 

fresh  air  in,  189 

German  diet  in,  192 

graduated  labour  in,  194 

recreation,  196 

rest  in,  193 

results,  200 

selection  of  cases,  198 

time-table,  188 
Sanitary  authority,  220 
Scar-tissue,  31 
Scrofula,  7,  36,  104-106 

Ruehle's  views  on,  11 
Sea  voyages,  157-158 
Serums,  antituberculous,  174 
Sex  and  tuberculosis,  60 
Sinus,  tuberculous,  33,  94,  115 
Skiagrams,  128 
Skin,  tuberculosis  of  the,  115 
Smith,  Theobald,  15 


Spengler's  I.K.,  175 

Spinal  caries,  96 

Spitting,  prevention  of,  205-207 

Spittoons,  206 

Sputum,  tuberculous,  79 

albumin  reaction  of,  131 
disinfection  of,  207,  222 
examination  of,  18,  120 
infection  by,  203-208 
lymphocytic,  132 
method  of  staining,  18 
prognostic  value,  146 

Stages  of  consumption,  141 

Starvation    and    tuberculosis 

41.  154 
Statistics  of  tuberculosis,  56-68 

in  calves  and  cows,  38 

in  infants  and  children,  37 

in  tuberculosis,  68 

value  in  prognosis,  135 

Stevenson,  R.  L.,  157 

Struma,  106 

Sun-baths.  loi,  104 

Survival  of  the  fittest,  30,  62 

Suspect  cases,  211 

Swallowing,    tuberculosis    by, 

47-53.  35 
Switzerland,  156-157 

Sydenham,  6 

quoted,  153 

Sylvius,  6,  28 

Systems  of  medicine,  7 

T.,  tuberculin,  172 
T.A.F.,  tuberculin,  173 
T.B.F.,  tuberculin,  173,  176 
T.Bk.,  tuberculin,  173 
T.O.,  tuberculin,  172 
T.O.A..  tuberculin,  172,  176 

dosage,  179 
T.R.,  tuberculin,  172,  176 

dosage,  179 
Teleology,  29 

Temperature  charts,  143,  188 
Thoracic  duct,  the,  91 
Timothv-grass  bacillus,  the,  19 
Tobacco,  use  of.  in  phthisis,  197 
Tonsils,  the,  and  tuberculosis, 

49 
Town  life  and  tuberculosis,  65, 

103, 107 


230 


TUBERCULOSIS 


Toxins,  26 

Trades  and  tuberculosis,  41,  62 

Treatnaent,  general,  151- 170 
sanatorium,  185-202 
tuberculin,  171-184 

Tubercle  bacillus,  the,  14-27 
antiformin  method,  121 
avian,  15,  41 
bovine,  15,  21-25 
cultivation  of,  17 
examination  for,  120-122 
fat  and  wax  in,  ig 
general  biology,  25 
human  type,  21-25 
poisonous  products  of,  26- 

27.  195 
staining  reactions,  18 
three  main  tj'pes  of,  15 
virulence  of,  21-25,  27 

Tubercle,  the,  6,  28-34 
decay,  30 

formation  and  growth,  28 
healing,  31 
softening,  32 

Tuberculide,  116,  117 

Tuberculin,  bovine  and  human, 
173 

choice  of,  175 
mode  of  action,  176 
Perlsucht,  173,  176 
varieties  of,  1 71-174 

Tuberculin  dispensar}?,  214 

Tuberculin  tests,  122-128 

Tuberculin  treatment,  171-184 
choice  of  patients,  177 
dosage,  179 
duration,  180 
fever  and,  178 
mode  of    administration, 

178 
reactions  in,  180-181 
results,  1 82- 1 83 

Tuberculosis,     abdominal,     in 
children,  51,  103 
acquired  immunity  to,  42 
age  and,  59 
by  ingestion,  47-53 
by  inhalation,  46,  49-53 
by  inoculation,  45 
congenital,  37,  44 
decrease  in,  40,  66-68 


Tuberculosis,  general  diagnosis, 
120-133 

generalised,  87 

immunity  to,  41-43 

in  town  and  country,  65 

medical,  90 

occupation  and,  62 

of  the  bladder,  loi 

of  the  ear,  118 

of  the  eye,  117 

of  the  glands.  51,  91,  102 

of  the  intestine,  113-115 

of  the  kidneys,  loi 

of  the  larynx,  75,  82,  86, 
110-113 

of  the  lungs,  69-89 

of  the  peritoneum,  102 

of  the  skin,  115 

paths  of  infection  in,  44-45 

poverty  and,  64 

prevention,  203-224 

race  and,  Gi 

sanitary    authority    and, 
220 

sex  and,  60 

social  condition  and,  63 

specificity  of,  6 

statistics  of,  37-38,  56-68 

surgical,  90-106,  178 
Tuberculosis  caravans,  207 
Tuberculosis  exhibitions,  207 
Tuberculosis  officer,  212 
Tuberculosis  schools,  214 
Tunis,  tuberculosis  in,  61 

Ulceration,     tuberculous,     34, 

86,  114,  116 
Upton  Sinclair,  154 

Vacuum  tuberculin,  173 

Vend  rest,  i 

Vertebrae,  tuberculosis  of,  96 

Vesalius,  6 

Villemin's  experiments,  10,  46 

Virchow,  9-10 

Visitors,  197 

Vocal  cords,  the,  86,  110-113 

Von  Behring  on  infection  in 
tuberculosis,  23,  47,  53 

Von  Pirquet's  cutaneous  reac- 
tion, 126,  135 


INDEX 


231 


Wasting  in  consumption,  144 
Water  on  the  brain,  108 
White    swelHng,    tuberculous, 
100 

;jr-ray  examination,  128 
in  phthisis,  128 
in  pleurisy,  129 


;tr-ray  in  pneumothorax,  129 
in    tuberculosis   of    bones 

and  joints,  loi 
interpretation  of,  130 

Young,   Thomas,   quoted,    56, 
89.  135.  154.  223 


THE  END 


BILLING    AND  SONS,    LTD.,    I'KINTERS,    GUrLDKORD,    ENGL1ND 


A 


